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PR K FACE. 

The various sections of tlicse |{(‘|)orts now cover tli(‘ wliol(‘ jange of 
subjects dealt with in tlu* ScK-icty’s Journal. Reports on Explosives 
^nd on Analysis ap])ear for the first inn(^, tlic former dealing with the 
lit(Tature of tin* period Irom tlie beginiiing of the war to lh(‘ end of 
19lh so far as it is avadahle. 

The Ue)^rt8 on Ceramics, Building Materials, and l<’er mentation 
f«' U) 18 , held over from Volume Ilf, are also included, together with 
the He[)orts on these >ul))ects for lUlO. 
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PLANT A?JI) MALTIINEKY. 

l^Y W. IL Daviixsont, Vii.l)., T).Sr., K. 

( Chewifit, yruroiillc-an-Tj/ne 

The conclusion of the aniiislice on Novcnibcr 11, 101^, ro-acted povver- 
‘fuAly on the nianiifacturo of plant aiul machinery for cheini(;al industries. 
The large (Government plants erected during the war for the manufac* 
ture of acids, low and high explosives, ixnson gases, and otlu'r military i 
necessities of a iduunical nature were shut dowji a few weeks after the 
cassation of hostilities, and their large stocks of acids and other materials 
were placed on the general market, as also wer('- huge (juantities of 
])lant, such as engines, dynamos, alternators, i)Uinps, iN'torts, stills,, 
filters, ('ondensers, sulphonators, nitrators, etc. In like manner many 
pri\tite linns who ]uovided ex])losives and otlun* cln'iiiicals for the 
Ministry of Munitions, and who in most cases produced the nitric and 
sulphuric acids necessaiy for the manufacture, had to sto]) making 
materials for war, either shutting down acid ])lants entir(*ly or curtailing 
their activities to an ('xtreme degree. 

The result of this was a long ju'nod of .stagnation.^ Nitric- acid was 
reejuired principallv only for nit robe nzem* and nitrotolinme, dinitro- 
benzene and diTiitrotoliieiic Theie was comparotivcly little acid to 
be treated for defiitnitioii and concentration, and manufacturers had’ 
on their hands a veTy lanifc surplus of plant of till kinds for these opera- 
tions!* No wonder that makers of chemical plant have complained 
throughout tlu^year^p! t^ie tomendoiis slum]> in trafle. * ^ 

Other industries, not purely cliemical, have also^ bee^ seriously 
affected. For examjfie,* c^^te-oven woiks and gas w^ork^ which, *in 
almost every case, dinring tlic war were obligec^to tal^* measur^a^o 
extract benzene aiid^tolaciie from coal gas in «rder to supply the 
primary materi5ls^or\he manufacture of jiicric acid and trinitrotoluene 
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and whicli alvso in many cases undertook to make and sii[jply pure, strong 
ammopia li(^uor for the f/ioduction of ammonium nitrate, liad to choose 
whetiier they stopped tliesc processes, of continued to make ordinary 
benzol f()r motor spirit and dye-making works, and ammonia for pur- 
poses otlier than ex})losiv4‘s. As a matter of fact nearly^all the coke- 
oven wmks cotitinue recovering honzol as before tin* war, and several 
large gas works liave decided to keep on kheir new^ plants. It is [)robable 
there are very few ]tlanls continuing' to iiiake strong, jmre afnmonig. 
lupior, however. In not a few instan<*es se(‘.ond-liand gas washers and 
other ap]>Jiances ha\e changed hands durirg tin*, year. 

Taking the situation as a whole, it can be said that surplus of plant 
and all kinds of sjiares has been so great that coinparatividy [I'w orders 
for iK'w ])lant w'cn* placed until the year was well advanced, and then 
imfortunately the moulders’ strike, starting as it did in Sejitember la^t' 
absolutely stop])ed the manufacture of castings of every jiort, thus 
further jeopardising juogress. At tin? tinn* of writing, this striki? is not 
yet settled, and it is diflic.ult to sec how many chemical manufacturers 
could har/e carried on as well as they have done, had it not been for the 
slackne^o in traile and the large ac, cumulations in ])lant and machinery 
throughout the# country. Manufactuiers of acid-resisting metals, 
silica-ware, chemical pottery, and lirick linings, who responded so ^ell 
to the heavy calls made on their resouices during the war, have been 
hard lut. Those nianufaciurers can in some cas('s revert; To peaceful 
pursuits. Tfio Thermal Syndicate are, for example, turning their 
wares into laboratory apjiaratus, elect ik*. insulators, furnaces, lamp 
globes and shades and such like, whilst some pottery makers who 
, turned out (piite good chemical (‘arthenware liave reverted to the 
manulacture of articles for commou use, such as jam pots, etc. 

The large and costly (lovcriiment jilants erected for the manufacture 
of oleum have been at a standstill and no one seems to know what is to 
become of them. Unfortunately they were designed for the catalytic- 
oxidation of the sulphur dioxide obtained by the burning of arsenic- 
free sulidmr, and their conversion into pyrites-burning plants W'ould 
certainly not be attenTled with anything like the success they enjoyed 
while burning sul])lmr. However, it seems a pity to see them lying 
idle when tlic siiipburic; acid supjily of the country is beginning to show 
signs of failing to suffice for all needs. • 

• Again, it is almost tc^ be regretted, from a purely chemical jioint of 
view, that circumstances arose Avhich preveSied tlie continuation of 
the impor^nf wdtk started in this country on fl^e fixation of nitrogen 
jind the oxidation of ammonia on a large scale to nitric acid. A dozen 
or* so small plants were put inU) operation tGe North of England by a 
li^prlfsliire firiii durin^^ the ])ast eighteen months for the oxidation of 
ammonia to nitric a«id in the manufacture ^f eftamber sulphuric acid» 
^his system having been recommended by the Mfnis^ry*- of Munitions as 
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a substitute for tfic ordinary method of di.Ailhim nitric acid from nitrate 
of soda, in order to conserve the smijilh's of n^e hitter, 'these ^ilants 
have worked well, it is statAk’lmt whetlftM- they will cont.imie fa lie in 
demand or not will no iloii^t depend on the respective nmrket ])iices 
of ammonia, sodium nitrate, and snlphiinc acid, ''to ilescrihe the jilant 
briefly. The, air and ammonia mixtiin*. conlainm^ about. 1()'\, of the 
latter, both eases beinji; inetereA by rotary meters, is conveyed tliiou^li 
ci 5 st iron pipes. It is usual to liltei the air l>y drawiiie it tbroueh a 
steel box contaiyin^ wood wool The mixture tlien passes tliioiieh 
platinum ejuize. 'Fins ean// connsts, in the case of small iimi,s, dea|^ue 
with the eijuivalent ol U cwt. ol sodium mtiali* per day, of one i(‘ctangu- 
hir piece, IH in. by fli in., folded into foui so that its dimensions are 
4|- in. by O.t in. It is made of wire ()•(!( >25 in. diametiu’, and there 

ar^ 80-100 meslu'S ti) the Inuvir inch The ^aiize is tied across its 
surface b\^4.wo or three strands of the wire, and is jilaced between two 
washers of asbestos board, or better, nickel-chronic sheet, which tit the 
small converter chamber. To start workiu;i, the ^auze is hist heated'’ 
by a j)lumbe»’.'s blow'-pipe ; afterwards the reaction keeps it at ft cherry 
rod. The rotary meter for the air should have a capai'it y of ‘at least 
20CK) cubic feet per hour. The mixture of ^ases is ]>i; hed throii^di hy 
lUcuQis of a low'-pressure fan blower capable of working' ajjainst about 
8 inches water pressure. The small converter chamWr was at liist 
made of aluminium or enamelled iron, hut east iioii has bem found to 
answer better. After the converter conies a small coolin;^ system, 
consisting of four horizontal hmgths of 2-in siliea jape and an earthen- 
ware drip pot. The ajijiaratiis is ^er^ simple The chief troubh' is 
the usual one with catalysts- they do not last for ever. 

Another factor which must have lunl a strong inilueme on the, trend 
of opinion regarding the real utility of new ajipliauccs, jiatentinl or not, 
designed for labour saving, is the stinidy rise in wages that has been 
taking jihice during the last three or four yeais, a lise whiclt even yet 
does not appear to have reached linality. Factory ow iumr are obliged 
seriously to think of the cost of handling matcrialsjif all kinds Labour- 
saving devices which wcie, formcilv ruled out of <‘om‘t^, on account of 
heavy initial expenditure as v iTi a.s hiuh lejuiirs and maintenanee 
costs, have now been reconsiitt omI. Lnfoitunatelv, the jwiees of iron 
and steel, crude and finished^. lia\e also gone nj) to astonishingly high 
ffigures, while the cost of sjiaie, jiarts and meclNinu.s \\:iges havT kept, 
pace ’ji^itli them. On the whole, however, there is, and will be, a 
greater tcndencyAn ch^^mhMl factoiies than formerly to disjTla^ ordinary 
labour by machinery, and, further, a gre.iter amount (^f stij^ly will be* 
given to the design and gua^j^riitees of an^ new' apjairutus put in. The 
present prices of indijfstrial coal - -about three tidies wYdxt they vijije 
before the war — are iilso ^’oiupelling chemical manufacturers to join 
h^rtily in the gen^raf crusade against waste of fuck Apparently as qi| 
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result of tlicse influeucA‘vS, kfl-ge water-tube boiler inStallations of the 
bost^ kind are being intToduced in some big works, with all the acces- 
sories ^uechanical stok(‘rs,* economiser#, superheaters, feedwater 
heaters, circulators- fhat make for fuel economy. There is no djubt 
tliat water-tube borlefs gain a few juunts in thermal efficiency over the. 
ordinary Lancashire ty}H‘ if the wat(‘r is at all suitaldc or c,an be made 
suitable by softening plant, though most engineers prefer tluj hitter for 
ease of running and maintenance. In so e larg(‘ installatioifs knoY'ii 
to the writer, pneumatic (vadium) handling of the i^ffinkcr and ash is 
res^irted in order to save labour, and, while the coal sup]>lied remains 
in its present very “ dirtv ’ condition, containing as it does a large 
proportion of bats and dross, sinh a scheme will no doubt be very 
protitalde. T’he large clinker is liroken up on grids and is carried away 
with the ashes through iron pipes, by section produced by an exhain-;4er 
of the Roots type, to a common overlioad storage bunker whence 
delivery is maile bv gravity into railway wagons. There is heavy 
'erosion of the pipes at bends or corners, and there it is necessary to 
increase the thickness ot metal and preferably to use the. liarder man- 
ganese ste(‘l. (’apital charges. jiowiM’, and maintenance total up to a 
high figure 2s.“ Gd. per ton of ash or more unless the jhint is a very 
large one, or the coal is very high in ash. 

In the proilffction of electricity on a large scale*, say 1000 kilowatts 
and over, steam turbines find most favour in modern works, and on a 
chemical works where there is a demand for lo\v-pr('ssure jirocess steam 
the turbine is .so de.signeil as to work ('ondensing or non-coiuh'using 
autoniatuallv, and to pait, on the lovv-pre.ssure side, with a ])ortion or all 
of it^ steam at any dcMnsl pressun* (20 10 lb. is usual) suitable for long- 
distance transmission. In this way, the turbine acts as a governor or 
steam-reducing valve, ami the low-piessure steam sent to do process 
work usually retains ahout of its value as a heating agent. When 
the steam is supjilied to the turbine sn])erheat('d, as it oiiglit to he, the 
loV-pressiire steam will leavi* the turbine with sufficient su[)eiheat to 
carry it long distanci^s at least a (piarti'r of a mih*.— without any loss 
in condensation, provid('(l linst-elass insulation of tlie steam pijung is 
provided. When there is a large, di'inand for low-pressure, steam, such 
as, for exam])le, in the case of the manufacture of Mond gas with 
ammonia recovery where the steam entermg the ]»rotlueers need liavi* a 
• pressure of only a poiijid or two per sijuare inch, ^t is by far the most 
economical jilan to utilise steam engines instead of electric nuhors to 
provide n*ecTiariu-al energy, and to wmrk flietn rum-eonilenslng, sending 
'the exhai^t strain* to do the process work where it is tin* latent heat 
whhdi mainly counts. In tlws way the sfijiim consumption for a given 
Ixrrsc-pow'cr 4s reduced to about one-fifth or one^sixth of what it would 
be were condensing# engines used and high-^iressurc steam supplied to 
ithe process. One thing that is sometimes overTooljed is the necessity 
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ot providing large enough mains and seiv?ces to carry the low-pressure 
steam. If tl^is point is not atteiuled to the })rocess may snlTiu the 
rate of lioating. The abov^ prituiple of aiming at using sten^n for^a 
doi^ble juirposc is a strong .g-guimmt in fa\our oftlie water-tul)e boiler. 
.whi(di Will work safely at 250 300 lb. pressure as against 150 170 lb. for 
the Lancashire. 

'Phe opening of the world-Venownetl (lerman chemical factorii's, 
si^uated^on or near tin* l^hme, o/tlu* inspection of tlie Alli(‘s under the 
terms of tlio armistice gives us a welcome insight into the piogii'ss made 
in chemical plant and niach^niM V by our late iMiemics, not or.ly during 
the years of ivar, but also duiing many >eais that led u|> to the outbreak 
of war. Th(‘ written and vc'rbal ri'ports that liave conu' fioin eluMuical 
and engineering expiuts who visitc'd the (Jeiinan cheiuieal works in tin' 
ne valley, w'hen summed up/ lead to si'vmal import.int conclusions. 
The plant nnd machiiK'iy an<l geneial eipupnu'iit of t hesi' gu'at. factories 
are niiK'h mori' iniuu'iise in extent, and more complete in ('veiv didail, 
than they w'c're.bi'fore the war. In making tin' large additions to plant' 
for the puTjicse, in the iiist plai e, of jiioviding nuimtions of wal. there 
was always in evidem e t he .strong ulterior motive of plac ing the t'fi'rmaii 
chemical industiies in a jiosition of so greatly enlianci I su))( noiity .\s 
td iKaki' them practiealh invincible in the coming competition for tlu' 
world’s trade in chemicals of all kinds, unless sti'ps should la' taki'U by 
rthe Allii's to build up and fo.ster cm a proper s(,d(' tlu'ir chemical iindm- 
takings, es[)ecially tiiose (oniieited with lim* (ln'iimals, d\('slulVs, and 
getji'ral organic, products It is not so much that the (h'lman apparatus 
aral machinery an' superioi to ours, for it- is gcneralK agieed that W(' 
have not lagged very far behind in this lespi'ct Noi h.i\e wi' mu^'h to 
learn from the (lernians in the methods of h.itnlling materials on a largi' 
scale, in steam and eh'ctrnitv gi'iieiation, or gas manufact iiic', or in tlu' 
transjiort or transmission of steam. (*le<-ti icily, water, gas, or ai ids. it 
LS rather that (ferman chemists dining all thesi* V('ars of c\pciicnce and 
mono[)oly in the manulmtiire of nuim'rous cheniu al piodiuts h.i\e hee'n 
evolving tlu', types of jilants most suitable for their respect ivi* purpose's, 
and now' have at tbeir (ommaiid working, or rcadv to^woik on short 
notice, all tlu' large-scide appai.Uiis Ihev iccpuie lor the pioduetion ol 
enoriiKins ipiantities of guai-ouc d pme and st.imlardiseil chi'iniials, 
which will satisfy ‘N'verv lea^ouahle reipiirement . \^heic.is i ountries 
Jike our own have st^ll to jilough the lonely birrow of investigation 
and rc^seareh, as well as design, and erect jil.ints siitlic iently large to 
give us anythiivg liko»*a •eliRnee of ('ompeting in tfie tTneflelu'iuieal 
trade. ^ ^ '* , # 

In other words, we have (^r fair share ^f engineers, and engineering 
knowledge ami experieiiee, but we are w'oefully la("kiug iii-well-traiiivd 
chemists, chemical rescarel»and cliemical engineenifg experience of the 
best kind. There ^piT^hose who maintain tiiat the chemist had in the 
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past too inuf-h voice in tne uesign of chemical plant 'll! t^ermany, and 
that this accounted for a certain lack of progress in plant design that 
migfit otherwise have been anticipated. "They point to the more recent 
installations as evidence of a freer hand for the mechanical and con- 
structional engineer, it can be said without fear of contradiction that 
the (lennan (“Inimical industries retain their high reputation for the 
(piality and finish of their plant and “machinery, and for the careful 
attention paid to their maintenance', and to evi'ry detail cil process 
working. VVliilc our engineering Hrms have siKcci'ded fairly well with 
castings ^or retorts, stills, etc., and can cop- with steel work of all kinds, 
they are still a long way behind (Germany in the satisfactory enamelling 
of apparatus to resist acids and in the casting of large vessels of 
silicon-iron. In some of the (German woiks there arc in use vessels of 
silicon-iron 7 feet in diameter and 2 ineiies thick. Large pots of special 
stoneware are in common use for the trans])ort of acids, and enamelled 
drums arc cmploy<‘d largely for carrying oleum, and thus a purer pro- 
duct can be delivered than is ])ossible when ordinary steel tank wagons 
are employed. Furnaees on the (Jerman works, as far as we can learn, 
are of ((uitc a simple design, ])roduccr gas, gmunally made without 
ammonia rcco^ vTy, or water gas licing employed as heating agent. 
The, gas producers have, for the most part, mechanical rotary hearths 
and work with brown coal. Steam plant is of quite ordinary type, 
Lancashire^ boilers working at lOO lb. ])rcssaie without supm'heaters 
being the general ruh‘. Klcctricity is mostly gemerated hy steam 
turbine and is usually three-phase. The electric motors are also three- 
phase as a rul(‘, rotary converters being installed only when direct 
current is required for electrolytic processes, such as chlorine manu- 
facture, in filtering operations very large I i Iter-presses of the well- 
known Dehiie type are still in common use. The plates are sometimes 
as large as 5 feet square, and hydraulic pressure is used in closing the 
presses. It is also a common jmiclice after filter- pressing to drop the 
cakes into a tank, mix into a slurry again, and re-liltcr, this be‘ing done 
to effect better washing of the cake. Owing to the dearth of suitable 
filter cloth during the war, vacuum filters have had to be largely resorted 
to, the filtering medium being porous clay tiles. As drying apparatus, 
the Passburg vacuum dryer is still in favour. Hot water under })ressure 
is sometimes used as the medium of heating for tha sake of better con- 
trol. The noveT IluUlard apparatus is^ sometiifles applied to pasty 
masses. This consists of a long belt conveyer made of wire wc/en like 
a wire mattress! The paste is forced int% the Tijtersticcs and carried up 
a shaft t^hrou{jh which hot air is passed ; on its return journey the dried 
solid is knocked out by tai)fting. Evape^ators^ ap^Hjar to be mostly of 
-the vertical long-Kibc type worked in double or quadruple effect. 
Grinders are of ma.ny different patterns to*8uif conditions. It is note- 
worthy that Krup)> & Co. obtained special stfcl,fot making the ball 
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mills, which thef turned out in large neinbers before the war, from 
Hadfield's of Sheffield. ‘ , 

In the complete removal* of dust from g<ases, the modern ^lernian 
' woi^Jcs have paid special attention to electrostatic deposition. 1 hus, the 
.latest oleum ^plants combine the advantage.s of* (V)ttrell el ectri /static 
precipitators with simjffiiication of the liltering ajiparatns, the cumber- 
some coke or (piartz filters usually found on oleum plants bcmig almost 
entirely flispenscd with Some of these jhints are of Amcricnn design 
and must have been erected not long before the war start (‘d. Tlic 
efficiency of removal of dust carried by the gases leaving the pyrites 
burners requires to be very conqilete (DO-!)!)’;', is not good enough) if the, 
platinum contact masses are to retain tinur activity for years. The 
precipitators are therefore of ample size and so arianged as to sto]) the 
pyiBtes burner if the high tension electrical supply should fail. 

Turmng«now«to the inventions of chemical plant and machimuy of 
the past year, as recorded in the literal ure, it may lie said that if there 
has been a wai\^ of jirogress in the constriudion of new plant there has* 
been no lacUof ideas lor improvements, 'riiere are ovm- ;y)() ‘patents 
dealt with in the Journal under Si'ction I (Iff ant. and Machinery) for 
1911), being about 25% more than the previous year. mWcii' it not foj* 
unawoidable delay in publishing patents one would (‘xpi'ct to find a 
diminution in the number instca»l of an imrease, owing to tin' well- 
, known fact that during the war many teachers of chemistry and other 
chemistry students took up duties as woiks’ chemists, and many of 
thijse returned to their former iluties when th(‘ (lovermmmt and other 
plants providing exjilosives, etc., were shut down. 

The subject of furnaces claims the largest number of patents, and will , 
no doubt continue to do so having regard to the importance of coal 
conservation. It is a very difficult matter to adjudicate on tlui merits 
of the various })TO]>«)sals. an actual working t rial being in most, cases the 
only test. There aic siwcral designs of n^gcnciativc furnaces but 
notliing callii;g for sjiccinl note. A rcgciuualivi* miillli' furnace, 
patented by T. W. S. Hutchins,’ is aruingc<l in a rcmarkalile way, six 
muffles being fixed in a circle round a gas produ<«‘r. ^Valves are, pro- 
vided so that each mutlh“ chainher may 1 m‘ connected with tlie adjacent 
chamber or with a passage h uling from the, piodiieer. Valves are, also 
provided controlling air mims to tin* miillh' chambers and outlets to 
•the flue. The funiaTe is to he worked so tliat.«mie muffle at a time is,' 
openeif for dischaiging and recharging, and tlu' iiir su[)]»ly for the 
working mutllc^ is li^St<iil •by passing through tw% tliaijihers. A 
furnace for the use of Inpiid fuel has been patetited pv Wright,’^ ^ 
and one by A. E. WinUlc,’^ j^id tbcioare #tliers for the use of powdered 
1 Kill Pal. 120<);W; ./., iiuu, l\. • 
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fuel."' K. Poflszus ® di?Bcribes what would appeap' to* bo a useful 
small-^soale furnace foi'* temperatures ranging up to nearly 2500° C. ; 
this'^is made of blocks of fusgd zirconia»fi*ed from iron, about 1% of 
boric acid being added to facilitate the binding of the blocks \dien ' 
heated. Oas burners are used, the orifices being niadi^of well-burnt 
zirconium oxide. The burners are su])])lied with air or oxygen under 
pressure, lieat recuperation being oli^ained by c.oiling the sujiply 
pi})es in the space surrounding the fntnace. • ^ 

A furnace has been patented by N. Testrup*’ w^hich consists of a 
flat, horizontal chamber i)rovided whth a conv(‘yor for earrying material, 
such as coal, through the furnace. 

Suggested improvements in drying a[)j)aratus form the subject of 
some seventy ])atents, notices of which appear in ' the Journal. A 
simple method of treating sludges is patent<Hl by A. P. Lauih*.' • 

slurry is frozen, and then thawed, and the liquid allowed to (^‘aiii away. 
PrecipitatiHl pigments treated in this way dry to a powilcr and not in 
tcakes or lumps. ^ 

An iBteresting diving a])paratus is that jiatented by M. F. Loew'en- 
stein.'^'- It c(»nsist,s of a number of conveyors airangiHl one. above the 
other in a (asyig. Iletween the carrying and idle halves of each 
conveyor an* placeil hoiizontal japes (“onveying hot waste gash's ; yiese 
pipes aie enclosed by plates forming chambers through which air can 
be blown, th(‘ air leaving through jieiforations in the upper plates^ 
intmeiliately under the material to be drh‘d. A sonuwvhaL olivious 
method of drying is that projiosed by L. Lv. Christie,-* who jiasses hot 
ga.ses (irst along tin* outside of a doublo-W'alled rotary’’ drum and tlicn 
through the inner shell, the material to Ix' dried passing through the 
anni‘dar space. What looks like a u.seful apparatus has been jiatented 
by C.‘ II. iVIei.ster.’** This is said to be suitable for bujuid, semi -solid, or 
.solid material. The reader must be referred to the full description. 

Several papers on filtration have been read during tlie past year. 
That of b. Pabre gi\(‘S a vi'ry useful account of tlu*. modern methods. 
In France continuous rotary drum filters ari' in ('ommon use for ordinary 
sludgi's. rotary drumfi with drying sieves for crystids, or rotary clarifiers. 
In this count I'T we adhere to the old-fashioned filtei-press, w'hile in 
AuKU'ica open tank filters are in greatest favour. The ordinary, rotary 
filter is rotated, half submerged, in the tank eontaijuiig the mPid to be 

1 Eng. Pat. 120212; J., 1019, tUlA. 

(tnyf'W. Chnn., 1919, 32, |14Z;^J., lOltt, 119\. 

« Eng. Put. 129758; ./., 1919, OTOa.** 

Ei'ig. Pat. 121372 ; ./., 19U), 01a. 

8 Eng. Pat. 12^748; lUlt^450A» 

U. HP Pat. 1318133; J., 1919, 885a 
( le» Pat. 312424 ; J., 1919, t^“>4A.^ 

‘I (Jhun. et IniL, 1919, 2, 759; ./., IIWO, 70:iA. 
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filtered, whiclf is constantly a*»itated. Tln^ a]y)lication of it*^’at*iuiiu 
causes a cake to form on the surface immersed, the liquor ])assin^ 
throuf^h tlie cloth to the cent^a^ valve. Tiio surface of eacli sediont’an 
be sprayed with washinj; li([uid as il lises, and thodcake can bo roil()ved 
by (\)iii])ressed air or scraj)ed olT as it descends oji tlie other side. A 
rotary liltcr, 6 feet in diameter and feet wide, is capable of dealing witli 

, 30 tons of dry (;alcium carbonatf* from a caustic soda plant ])er day of 
•24 hours* • 

?)pen tank filtration has alie.idv been biiefly referred to. The 
filtering apparatus used c.ons^ts of a numlnw of lilter leaves (tidjular 

• frames covered with filter cloth) sus|)ende<l fiom an overheail tra\elliitg 
craiu'. The int('rior of each leaf (an be [mt into communication with 
either a vacuum jMini]) or a supply of compr('.s.s( d air. TIh‘ leaves are 
fiwt clip])e(l into th(' tank containing the mud to be lilteu'd and a 
vacimm is iyijdied. When the cake is Millicienlly thick, th(‘ leaves are 
lifted out and dipjK'd into a lank containing tlie washing liipiid which 
is drawm througli. 'Idu' h'aves .ire again liftial out and siispimdeil oyer 
the sludge tank, and the cakes aie removed b\ lomprcssiMl air Jilown 
through the interior of the leaves. It is usual to employ eaiuas (jJjjths 
for neutral and alkaline liquids, Monel nudal gauze hw \ei'\ (aiistie. 
liquids, and woollen hdt for acids. Th(‘ liltcr leaf tvpc is spi'cially 
suitable for mi'tallr-gic.d operations, and in tin' lati'sl dc'sigiis can be 

*used to filter under pK'ssiiro, as w«'ll as v.iciimn, by ('iielosing the tank. 
Attention may be drawn to tin* compiessible frames |>ati'iile(l by 
Turner and ll. (1. I’arker, wdiii'h ari' di'signed to peiimt thi' sqiioez-' 
ing \)ut of water from the filter cake by h\dianiie presMiie The 
mechanical dilliciilti(.'s in this case seem rather givat. 

Finally, the new filter jhite designed by AV. Kiirness is worthy of 
note as we believe this is (inding considerable scojx*. In this di'sign 
filter jianels of earthenwari', or other acid-resisting mati'rial, aii- enclosed 
by the frame. 'Fin' jianels have vertically grooved smfaces, the lower 
ends of the groovi's communicating with the dischargi* channels. 
Parts of the frame exposed to tin' action of acid ari' protected bv lead 
or other suitable covering. '* 

Wooden filter presses can be used with suljihnnc acid Injiiois ii]) to an 
acidity of about 30%, Imt mainti'iunnc is hcavv. 

Amongst patented novelties n. lu.^liiug and grinding only two or 
three designs appear W merit iftt* . tion. A gninluig ifiaclnnc brought 
ofit by Jk W. Lyon and >. Kos'' consists of a (yliiuli'r. having a 

• ‘rotating cage, provided v«th ripli.il slots, drinding lolk'is.vire cairied 
by links the ends’^af which can be pivoted at any piiiiit in tjc slots. 

The ground material is disch.irg^d throngli a grid nci iipviif^ about 30^^^ 

• % • ■ 

Eii}^ hit. I23nSl); ./ , in in, Ml\.« 

Kng.iPat. l->4!)74, ./ . IDin, :\\ \\. ^ 

* ' Eng» Pat.* 12 1 -.iOii ; / I n I n. :v.i \ 
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of the crrcumferencc ofthn cylinder, and a slight vacumA is maintained- 
in Jihe discharge condi'rit. Air is admitted into the cylinder and passes 
through to the outlet periodically, so that heavier material may fall 
back from the discharge conduit into the grinding cylinder. The shaft 
is mounted so as to allow of vertical movement when material accumu- 
lates in tlie bottom of the cylinder. 

The ball mill of C. Candlot is divided into two compartments, 
separated by a sifting device. The ])reliminary grinding is d.' ne in jthe 
first compartment ; the material then passes to the sifting dc\’ice, which 
cpnsista of superposed screens arranged in the form of a cone and 
shielded from the actioii of the halls. The fines pass through to the 
finishing com}>artment and the foarse portions are returned to the first. 

A rotary pulveriser, patented by A. li. Davis, fis provided at one 
or both ends with a chamber divided into two compartments by a 
screen. A current of air is used to carry the finer particles through the 
screen, blockage of which by the coarser particles is prevented by a 
projecting disc;, carrying vanes, which is rotated close^to the screen. 

There are aom|'.aratively few new patented ith'as on, the subject of 
cooLiig and condensing, and there, is nothing which we think calls for 
special remark. 

Jn general washing a.p])aratus, d. II. Dorrmann gives an account of 
the remarkable success attending the use of Kii})ierschky’s system of 
spraying columns for washing gases with licpiids, or one liquid with 
another (immiscible), and in distilling, tar separation, cooling, etc. 
Chemical Jiianufacturers might well ado[)t a more progressive attitude 
in gas washing. Sometimes, half a dozen cumbersome towers, blled 
with coke or other ])acking, are erected for the. extraction of ammonia 
or benzol, or other vapours, giving poor results and setting up heavy 
back pressure, when a single modcuMi sj)ray washer would do the work 
more efficiently and wit.h practically jio back pressure. 

For the fractional distillalioii of mixtures of licpiids which are miscible 
with water, for examjfie, light tar oils, A. Coyvaerts, P. Becquevort, and 
H. E. Bossut have patented a continuous method. The mixture of 
liquids is fed into the first of a scries of stills to which open steam is 
supplied. Steam and oil va])Ours ])ass on and are fractionally con- 
densed in the next still, and so on ; the vapours from the last still pass 
through a condenser. It is claimed to ol)tain by one distillation of 
crude benzol, comivercial benzol from the ^'OTidenser, commercial 
toluol from JNo. 3 still, naphtha from No. still, and creosote from still 
No. 1 


Rng. I»at. lUlOHil I. .. 

Eng> J’.it. 12S071; lUlJ), 51>1 a. 

Z. f/nyriv. 1910, 32, 119; ,i., 1919, .)21a. 

Pat. 120940; ./., 1919. 02 a. .. 
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There are ’o vet a dozen patents of im^^roteiuents in refj igeialing 
apparatus and a similar number relating to centrifugal maclnnc.^ 
Klectrostatic deposition »f (lust from }?iises lias beim ret tdving prions 
cousich'ration during tlie past year or t^vo, and litis already been a))plicd 
in\ few insta 4 ic(^s to the se*paration of solid maftcr from blast furnace 
gases. A large new installation, designed by the Lodge Fume Deposit 
Co., is about to be started by tlPe Skinningrove Iron Co. F. L. Timm 
j;|Cominends that in large jilants ?Iie piTcipitators should l)(‘ divided into 
inde]jendent sc'ctions, each fully e«[uipped with 1 ransfonmns, rectiliers, 
etc. He suggests the necessity of ensuring that the jirecipilated inaUtfial 
should be rcnderiid conducting by adding a dust like carbon, as a thin 
111m of non-conducting material has a powerful influence on the elec- 
tric-al resistance *of the gaji between the discharging and collecting 
lli^trodes. Mechanical tapjiing^ or compressed air, should he em[)loye(l 
to removi^ the preei|)itate from the tu^ater, cither at long intervals 
by stopping the current, or at short intervals without slopping. A 
method of rendering the deposit (dectro-conductive by returning ol« 
adding a pe<;c('ntagc of dust to the gasi‘s entering the preiipit/ttor has 
been patimted by Huntington, Heberlein and Co.-‘‘ A high idlfficncy 
in dealing with blast-furna(;('> gases is not essential, 4nit, as alrcjady 
polluted out, it is most essential in protecting platinum catalyst from 
poisoning. 

All ingenious method connected with ('h‘('tiieal sej)ai‘atioii is to jiass 
the gases through vertical pipes, which serve as the receiving eh'ctrodes, 
and are suspended in groups of four placed close together and 
equidistant from a common centre.-' 

The subjects remaining to be dealt with under the head of plant and 
machinery include air jiiirilying, (‘iniilsifying, oxjuvssing, extracting, 
fireproofing, giading, heat exchange, insulating, mixing, pumping, 
sampling, se])arating, storing, .sublimation, etc , lor all of whieli patents 
have been granted during tlu' jiast ymir. A few items of interest will 
be selected. 

A patent lias been gitTnted to J. W. tliiic.hley and H. (lorton ““ for 
an apparatus for expressing Inpiid from p(‘.at and otliei^tibious or car- 
bonaceous materials. Tlie imitenal, after being la'ated by hot fluid 
which does not make direct coni.Hi. is pressccl liv iwo annular pistons. 
In a lat«r patent by J. ^V. Ihiu n the pivssed material is extruded 
from a cylindrical clmnibei by w.i y of iiozzi(‘.s ti^ed with dies of such a 
size th#.t the noccssarv ju'^Issiju' luay be nuiintained within the chamber. 

/ . • 

Chem. and M^. Eiuj , Itlltl, 20, i»U ; J., 1919, lt)3v. 

Kng. Pat. 127119; 1919? .'■>2 a. 

Huntington, Hebeilein anefCo., and H. C’ Bingham, Kng. Pat. 122634; J , 
1919, 164a. . 

Eng. Pat. 123774 ; 14>19. 275 a. 

** Eng. Pat. 125672 ; V., 1919, 397 a, 
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Liquid is previously expeessed from the material by crntaCt with plates 
of rigid porous material. An ingenious extractor which can also be 
used s a dyeing machine lias^been patoL^tetl by British Dyes, Ltd., J. 
Turner,^ and T. P. K.' (Wland.-'^ It consists of a cylindruial vetjsel 
containing the liijuid in the lower chamber, and tlie solid to be extracted 
on a tray litted air-tight across the middle but communicating with the 
iicpiid by a number of [lassages closed 4iy valves which ojierate auto- 
matically by the admission of air or ' steam. This provides ^'or con- 
tinuous extraction. 

In the Recovery of volatile solvents, II. }. Pooley and (1. Scott and 
Son have patented apparatus whereby the wholes of the air or gas 
in a heated drying chamber is circulated ia])idly by a large fan, and a 
small proportion is continuously removt'd by a small fan, jjassed 
through a recovery plant, reheated, and returned to the chamber. 
Heat is conveniently apjilicd to the air or gas at a point in the suction 
pipe of the large fan. 

^ A‘patent by the Warme-V'erwertungsges. m.b.lf.-*’ provides for the 
recovery of the h(‘at of licpiid slag, granulated by air, the heat being 
used t'C raise .st(‘am in a tuluilar heat exchanger. 

There arc twp useful papers on heat insulation and lagging materials, 
one by J. S. P. Gard,-"^ and one by B. Thomas.-^ Both authors agree 
that magnesia is the best insulator for retaining heat, though their 
figures do not agree well as to the conqiarative elliciencies of such 
materials as asbestos, slag wool, etc. One concludes that a covering of 
more than l|-‘2 inches is of little value, and that steam pipes of small 
diameter (|-1 inch) should be covered only with the best insulators. 

Wire cloth is finding extended use in the chemical industry. Heavier 
^ grades are rejdacing perforated metal as backings for strainers, centri- 
fuges, filters, etc., having the advantage of greater air s})a<'e. The 
finest cloth made in the United States is 250-mesh, but clotli as fine as 
350-450-mesh has been made in Germany. Wire gauze of 2(X)-mesli 
will retain the water from a mixture of water and light oil, and can be 
used in sej)arating them. Both water and oil*wull ]»ass thiougli cloth 
of 180-mesh. The cluei difficulty with wire (;loth is keeiung the open- 
ings uniform wlicn it is bent or rolled. A j)atented design of spiral 
overlapping is said to get over this difficulty. 

Wc welcome the develojmient of “ A New' Priijie Mover of high 
•efficiency and British vrigin.” This refers to a new internal com- 

Eng. IV- K:t77I ; .7., 1919, 27r)A 

En{|* Pat. 127909 ; ./„ 1919, 522a. 

( Jcr.* Pat. 1(539 ; 1919, 854a. . 

Chem. Trade J., 1919, 64,*i7 ; J., 191 9^.97 A. . 

J., 1910, 357t. • . 

A. A. (Jampbclk J- Eng. Chem., 1919, 7(51 ; >/., 1919, 853a. 

E. E. D. Acland, J. Roy. Soc. Arts, 1919, 67 463;, J., 1910, 487a. 
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bustion cngiiic, (^signed by W. J. Still, utHisiiTg oitlior li(^iiul or gaseous 
fuel in its main working cylinder. The cylinder wall is about om^third 
of the usual thickness. T4ie*(‘ooling w^er of the jacket is alh^ed to 
rii^ considerably in tcmpiyaturc and generates steam, 'the exhaust 
gaSes are similarly (un])loyed for steam raising itnd also for prelieating 
the water in the steam generator system. The steam tlius generated 
is admitted on one side of the fiiain piston, so that every other stroke is 
^sisteif by steam. The steam exhausts at a slight sujierhi'at, usually 
to a condenser. The chief advantages claimed for the Still engine arc 
the following -At normal 4oads the thermal elliciency is at^east J5% 
more than that of any known internal combustion engine of similar 
projHutions ; meclianical stresses are reduced; the engim* can be 
started readily against loads ; when using oil. the conipn'ssion pre^surcs 
%ej.‘essary to ensure ignition cay be redu<-ed by 50% as compared with 
the Dieselfsystmn ; a thenmil (dliciency of 11% i« |H)ssible as against 
for the best steam turbine ; and additional steam gives a large 
range of overl^iad. 



FUfcL. 

By J. T. Dunn, S', Sc., 

(loni^ulluyf (UiciHistf Newcadle-ini-Ti/ne. 

ClIKMlSTin^ AM) CoNSTlTU'l’ION OF 

WoKK on tills (piostion is proceeding su'adily in various qiiaiiers. a!na 
acciinuilation of facts and data is going on, thougli no new ‘generalisa- 
tions, that would throw much liglit on the problem, have beim arrived at. 

' W. A. Bone and li. J. Sarjant ^ have further examined tlie action of 
pyridine on coal, and Jind that tlie amount extracted is seriously 
affected by oxidation of the coal ((utlier ])reviously, or by tlie jiresence 
of oxygon during the extraction), or by water in the pyridine. A 
Durham (;oal extracted In mevo yielded 32% to diy jiyiidine, whilst in 
presence of oxyg(‘n only 18% was extracted. On the. other hand, the 
corresponding tigures tor a Barnsley hard coal of similar ultimate com- 
[losition were 11*6% and 13-1%. The pyridine extract of the Durham 
coal gave 52% of its wt'ight to chloroform ; but this chloroform extract 
was certainly not (as in Wheeler’s view it should have been) a pure coal 
resin^ 

F. Fischer and H. Grbppel “ heated coal for a while to 550'"- 600'^ C., 
then suddenly cooled it, and extracted in succ(‘ssion with jietroleum 
spirit, btmzenc. and chloroform. Much more was extra(;ted than from 
the raw coal, and the substances removed by the different solvmits were 
very different. Their nature has not yet been ascm'tained ; and they 
must, of course, be largely products of decomiioMtion of tlu' i-oal at the 
liigh temperat\ire used. 

Marie C. Stopes has examined microscojiically four separated 
])ortions of a banded (*oal from Hanistead colliery. Thesi'. provisionally 
called ‘‘ fusain ” (i.iother of coal or mineral* charcoal], durain ’’ (dull and 

• hard), “ clarain ” (bright), and “ vitrain ” (brilliant, concJioidal fracture),^ 
could be f5\irly„well separated by hand, an^ showed differences in 
structuro under tlie microscope, and in their effect on a photographic 

* jilate. F. V. •Tideswell and R. V. Wlu'a’er ^ examined chemically the 

1 Vrnr. Half. Soik, A 96, 119; J., 1919, 752 a . 

2 0(‘s Abhandl. ^ziir Kcnutnins ikr Kohle, 1917, ; J., 1919, 400 a . 

■’ ZVoc. Eoy. Soc., 1919, B 90, 470; J., 1^19, ^52a. 

* Cliem, Soc. Trails.^ 1919, 116, 019 ; J., 1919, 614^ 
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same tour substal^cos. H’uaain they found to b*c different from the rest ; 
but vitrain. elarain, dimiin, in this ord(‘r, showed diniiiiishing tnoi|tiire, 
increasing asli, and diniinisTiing activity towards solvents and re^imts. 
Tlley all gave, when destructively distilled, similar products in dilferent 
quantities ; tKul the authors conclude that eacfl of them is composed 
of the same “ reactive ” and the same “inert” siibstances in dilTerimt 
proportions, the ratios of reactive to inert substances in the t.hre(' 
ticing iS proportion to tin* numbers 10, 9, 7. 

K. Fischer and his colleagues have worked at the action of various 
reagents on coal. Fischer ^ind II. Niggemann have exterwled t(k all 
types of ('oal th(‘ work on the* action of ozone ndern'd to m last ycsir's 
Itejjort. Black or])r()wn, brittle, acid-reacting, hygroscopic, snhstaiu’cs 
were obtained, soluble in water or alcohol but oiilv slightly' in other 
nc«itral solvents, and decom])oi«ng at ahont 100'’ ('. with evolution ol 
carbon di#xide. The (juantity increased as the eokc-yield of tin- coal 
decreased. Anthracite gave of its weight of these jiroducts ami 
lost 8()% ; evftlntion of carbon dioxide always occurred during ozohisa-* 
tion. (Vlhitose, graphite, coke, and charcoal did not yield*similar 
products on ozonisation, and coals freed from lutnminous constifuents 
yielded as much as the raw coal. Ti is only, Ihercford? the ” humic ” 
subitances in coal that yield them. When heated these ])rodncts 
d(‘com])ose. and at 250'M1. yield snl)stances insohdile in water, ))ui. 
solnl)h.‘ in alkalis. F. Fischer and 11 Tropsch “ ]ia\e (*ndeavf)un‘d to 
determine tlie methoxyl group in <-oal, act ing on tiu' coal suspimdiHl in 
jili^mol, using pyridine to dissolve any methyl iodide ; in no ti ne coals 
was any methoxyl group found, though lignites and ])eat gave methyl 
iodide corresponding to 1 of methoxyl. The same autlmrs" have 
investigated the hydrogenation of coals by heating w'ith hydriodic acid 
in presence of red phosphorus. Bitumen-like substances soluble in 
chloroform were ohtaim’d at 2tl()'^’C , in amount rising fiom Vi'J', of t he 
coal in the < as(‘ of anthracite to 70% m the ease nf a gas-eoal orcanm'l. 
The acid wasli-waters from the process contain ammonia and organic 
amino-coinponnds, ami the nitrogen of the coal is^comiihdoly removed. 
By heating gas-coal to 280'^ instead of 200'’ , about of a colour- 

less liipiid resembling ju'trolenm was obtained. S. lliljieit. If. Kelhu, 
and II. Le])sins*^ give the results of trc'aiing co.al with ac(‘rh' anhydride 
and zim^ chloride, a*nd wnth a i^uxtiire < < si.lphuric. am^nitiie acids ■, and 
••T. Marcusson ■' discusses the re]ationshi])S and *1110 liehaydonr towards 
various reagents of cojf ami of substances obtained from ^aTiolls 

* Gfs. Abhamll. zvr Knin{in.<i,H ,ln Knhle, 1917, 1, :«) ; 1910, H9«a. 

" Ibid., I91H, 2, 151; 19i9,*52:U. * 

’ Ibid., 1918, 2, 154; lOlti, 855v. 

“ /6tV/.,T917, 1, 22; 7.f 1919, m\. 

Ch4>,„.-Zeit., 1918, 42, ,187 1919, 98.v. /;. mufno. unem., 1919, 32, 118 . 

1919, 350a. • - 
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natural asphalts, and classifird as “ asj)halteni*s,” carlM'TiPs,” and 
car^mids ” ; but tho many data tlms obtaiiUMl can only yot bo looked 
on as\ nitorial which can bo useful for later j^oin'ralisations. 'Fho last 
author also pul)lishcs work on the huini '- acids producoil from cOal 
and lignite. Tie shows that these [)robably contain a furan nucleus, 
and are mixtures of nitrogenous an<l non-nitrogmious acids. JTe 
thinks that both the oxygenated and^tTie nitrogenoiis constituents of 
coal are derived from humic acids. * r 

^WkA'PUKIUNO -DKTRKrORATlOK SCOX^'AX'KOI’S ( 'OM UUSTTOX- - 

Storaok. 

G. C. Jones criticises Porter and Ovitz's conclusions, referred to 
last year,^- on the ground that there is no evidence to show that th^ 
coal did not actually lose weight durin* the ])eriod of storage, and that 
hence the low<'ring of the calorific value is not lU'cessarily a 'measure of 
the amou?it of deterioralion through weatluning, lie shows from 
'Porter and Ovitz’s tables that the average ash rises front fi-H% at the 
bcgiiv^nng to 7*3% after a year and after two ytsirs. and concludes 
that this is due to a corresponding loss of volatile sultstances from the 
coal. Porter iri reply points out that, though the large bulks of 
coal concerned were not weighed, yet direct experinumts on sifi\ilar 
coals had shown that they did not lose volatile matter during weather- 
ing ; that most of the nx-orded work on the subject shows that actual 
increase of weight occurs, since there is absorption of o.xygim and little 
or no evolution, at th«' ordinary temperature, of waliu- v^apour ot*' of 
carbon oxides ; and that tin* cxperinumtal errors in the sam])ling make 
any /leductions based on the ash-content of little or no valu(‘. 

These conclusions of Porter's an* confirnu'd by the work of R. V. 
Wheeler,'^ who finds that the gases occluded in weathered coal and 
removed at 15'^' (\ contain no oxides of (arbon, Imt that at lOO^’G. 
oxygen, carbon monoxi<le. and carbon dioxidi' an; all given o(T. When 
coal is artificially weathered bypassing air over tin' fiiu'ly divuded coal, 
the amount of ab.sorj)<tion (an<l of gases afterwards evolvc'd into a vacuum 
at lOf)^’ f'.) is greater when dry air than when moist air was used. The 
first absorption of oxygen by newly won coal is very rajiid, but the rate 
soon sinks to a slow but long-continiu'd absorption. Wln^eler (xmcludes 
that the oxygiut forms an addition-corti pound or ‘‘ (xmiplex ” with 
some constituent of the <'oal, and that thiti^ complex begins tp break 
down at I0(i" (V both oxidi's of carbon Infing jfodiicts of its decomiiosi- 
tion. ((^onipan; Rone, mentioned in last year’s Report, p. 22). J. R. 
PartingtSu, li#)wever, considers that fihe oxygmi is nuTely adsorbed, 

X. atujnr 31, 2.37; ./ . m% OSa.' 

./., 11)10, 5Sr. ^ 3^ 2i.* 

('hnn. Sw. Tnms.y 1018, 113, 045; ./., 10*19, fi^A. 

Ch».m. Nnc.% 1010, 118, 50: 1019, 125.L 


J., 1010, 34r)R, 
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and does not. fonn any ('OTny)onnd : lie maintciins tliat the raynd initial 
rate, follower! hy slow and coniiinions ahsorption. and also llie ditlWenee 
between moist and dry an* are evhlences of adsorption. He «‘i>^idei’s 
tlil^t carbon monoxide is#the dire»-t ])nMluet of oxidation of tlie 
coal, blit tlnft. tlie du)xi<le is foimed onlv with the an! of moisture 
(CO + Hd) -(^0^ h ll^: orC i- 211 d) t'O. ‘ 211,). wlien liydro^nm 
is also formed. To this AVheelei ^ml V\ V. Tideswell reply Dial oxyf^en 
rtrcnlated over diirain at 100 'C. took up no li\«lro,!.f*'n : that moist 
mixtures of caTbon monoxuh* an<l air similarlv « ireulated formed no 
hydroy^en ; and that mixeil^hvdroficm and an sullered matlnir lossjior 
gain of hydrogen ; whilst in all tiu'.se (‘xperiments carbon monoxide and 
dioxide w'ere liotji formed. Tinther. tin* late of absorption of oxygen 
coal increases as tin* ti'iiipmatiin* rises, whereas if it wen* an adsor|>- 
tiv*e action the rate should deeirase, as that of nitrogen actually does. 

Wheelei* in the paper ipioted above, describes experiments in whii'h 
finely divided coal coiitauu'd ni a gla.ss tube was placi'd in an electrically 
heated sandbiAh. and air drawn oxer it. \s the tenijieratun* of’ thot 
bath was gritdiiall\ raised, tliat of tin' coal rose conespondingl v,*so tjiat 
thermometers in the eoa.l and in the bath showed a lonstant ditlereiice. 
After a certain temperatnix' was readu'd, howevi'i*. tln«c<).il rose mure. 
rapMly in ti'inperatmo than the bath (owing, obviously, to ('hemical 
action of the air on tin' coal), and the eiirxes showing the march of the 
tern ])e rat ures of the two cio.ssi'd. This cro.ssing point was taken as the 
“ignition temyieratun' " of the coal Tin* ignition tempe»;.turi'S of 
thw’ty-two dilT(*rent. coals varied fioin 1(15'’ 220 ’ (' , and were higher as 
the o.xygen-conti'iit of tin* coal was less. 

Tlie possibililii's of spontaneous lomlnistion and of explosion in the 
case of pulveriised coal are di.sciisst'd in the n'poii of the Fuel Ih'search 
Board ,more fully leferii'd to kitei on (p. 27). With suitabli' ariange- 
ment.s and careful woiking theie is little «>r no dangi'r from spontaneou.s 
combustion . tiist. bei aiise the amount of piilveiised fu(*l stored in one 
place need never be more than about 21 hours’ supply, and second, 
becaii.se aijee.ss of air to and exit of burnt gasi-s Jrom any [lait of the. 
bulk other than the outer surhui' aie neee.s.saiilv .so s^jw. In, stances 
are quoted in wliieli jiowdered coal has hecu stoied in bulk for several 
weeks without any change; and othci- m wliieh. ihough combustion 
has occurred in th’e middle (.tf the m ’! has la'cn«Hclf-cxtinguished, 
•i^iid has produced no result further than ( h.c ( .i?dng of the eciitial por- 
tions. * Naturally, care jjroiild he taken to havi* the storay^' hue ■ml. of 
the range of sources oioi^tside heat. Tlie dangms of e.^Tplo^jon from 
mixtures of coal-dust and air, mimmised in modern pjantfl* in xvhieh 
cleanliness is a feature*; Imt^even in oldef jilants win k' this danger has 
not been recognised, iw^l wdicro the whole installat.Ton lias been tliii^kly 
covered with dn.st, no geno'is explosions or lires ha\^‘ occurred. In the 
Chem Soc. Traits., 1919, 115. 895 ; IU19, G71a, 
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Holbeck eystem of distribution, a mixture of air and rdal-dust constantly 
circulates through the Inains ; but the proportion of air is much below 
thatyeeded for complete conroustion, aJid'the speed of transport is so 
liigh that backward c'oinniunication of flaines from tin*, biii'iiers is H\ot 
possible. 

dOMBUSTTON OP FUEL EOR POWKR PUianjSKS. 

The Conference on Powe.r Plant in' Chemical Works, at th(> Annual 
Meeting of the Society, was, naturally, largely occupied with the qiu's- 
tion of the economical use of fuel. C. J. Goodwin took uj) the 
sut)j(‘ct o*^ waste-heat boilers, and gave examples of ec^onomies realised 
or realisable by utilising the waste gases from lime-kilns, vertical gas- 
retorts, and the exhaust from gas-engines to raise steam in boilers. He 
])ointcd out that for success, the process must be carefully studied, an\i i 
the type* and dimensions of the boih'r designed to suit : iisually fire- 
tube boilers are to be ])referred to water-tube* boilers, as they do not 
allow leakage of air and consequent c.ooliiig of the gas('s. ^ In a table, the 
"author, shows for coke-ovens, open-hearth steel furnaces, gas-works 
retout'i, regenerative glass-furnaces, and gas-engines, the probabh* 
efficiency attainable in waste-heat boilers, and the reduction by this 
means in the percentage of the total calorific elf('(!t of the fuel^lost. 
TTiese reductions vary from the non-regen erative coke-oven, in which 
the reduction is from 81 to 11, to the much more efiicient regenerative 
glass-furnace, in which a reduction from 24 fo 9 is possilde. On the whole, 
the efficiency of waste-heat boilers rises as the [m'ssnre of stc'am required 
from them is lower ; so that they are esjiecially a\aihil)h‘ for cln'inical 
works, in which a large amount of low-pressure stc'ain is fr<*quentlv 
required. In small gas-engine installations, whore it would not he 
worth while to generate the small amount of steam that they eould 
produce, the exhaust gases ean often ])e (‘conomically utilised in heating 
water. A limit to the eltieieney of waste-heat boih'rs lies in the fact 
that gases containing sulphur dioxide, when cofjh'd to near the boiling- 
point of water, I’apidly corrode tubes and fittings ; and the author 
draws attention to tfiie new ]jrocess of ‘‘ calorising ” almost any metal 
by the forniafton on its surface of an aluminium alloy, which is prac- 
tically incorrodible in ordinary use. Discussion on the paper rclaU^d 
largely to the question how far induced draught could be economically 
applied to boilet^ fiirnq,ces, as compared with cliiMnoy draught and its 
accompanying loss of lieat in tlie chimney* gases, and on tb.* point 
raised by H, Kidge, whether econoin.y \\o^hl not in many cases be 
more successfully attained by endeavouring to utilise the heat of tlui 
waste gases fn the process ^tsclf from ‘^ich they were derived- -for 
example, by using ^hem to pre-heat air needed in the process- -than by 
using them to rajse steam. 

J„ 1919, 213t. 
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W. A. Bone and P. St. G. Kirke gave an account of developments 
and iinpTOveinents in the Bonccourt aurfa(;o combustion boiler. #T\vo 
recent types are described, fn f)oth of whieli the "ranular paekinfyof the 
fir5-tubes is done away wilt. In the first, tnl)es G ineht's in diameter 
are used, paclfed with rectangular bricks which will just enter the tube, 
and which are arranged one b(‘hind the other so that opposite sides of 
them form as it were two spiral^^staircases along which the ga.ses pass, 
hi this way the boiler can be mad(‘ longer, the gas can pass tlirough at 
a higher s})eed, the combustion is not concentrated into quite .so short a 
space, and a dust-free gas fs not of such great iinp<Mtance%s m4he 
original type. In the second recent type, the refractory niatt'rial is 
dispensed with, the tul)(‘s are only ‘2 in<-hes in diameter, and an iron 
^liral that will just pass into the tube is used as contact surface. Tlie 
spiral travel of the burnt gases produces the same result as the baflling 
due to th(f packing in the original boiler, causing every portion of the 
gas 1.0 impinge frequently upon tin* material of tin* tube and give up its 
lieat to it. * 

D. Browidie, in continuance of the work (pioted m la.st gear's 
Report, gives stat.istics in regard to 100 colliery steam-raising installa- 
tions, comprising 570 boilers (500 Jjancashire, 2 Cornislf, 37 egg-ended, 
and* 31 tubular). The fuel used was extremely variable, the asli- 
eontent ranging from ()•! to 37-8'5(j, with an average value of 15*5% ; the 
average calorific value was 10,500 B.Th I'. The author classihes the 
coal supplies into 52% of high-gr.ide coal, 32'/o <d poorer but yet mej‘- 
clnjntable coal, and 1(1% of wdiat, but for its use at tin* colliery, would be 
waste. The idea, therefore (supported by a .statement in the repoit of 
tlie (^oal Conservation (Vnnmittc'e), that eollierios burn ehiefly refuse and 
unsaleable coal, is a comiilete fallai'.y. Tin* same data are given in the 
paper as in that of last year; but it will be sullicient to quote the 
averages of the fuel consumptiori, lH-‘) Ih. p<‘r s([. foojt of grate area, tlie 
])ercentage of carbon dioxidi* in tin* hue ga.ses. 7*5, and tin* overall 
efficiency, 55*5%. Only five of tliesi* installations liad mecbanical 
stoking ; and their results were jioorcr than tln*s(* yu'hled by luind- 
.stoking -jirobably because of the great variations in thwipinbty of the 
coal used from time to time. The author holds that, the aveiage 
efficiency could he raised, easily, from .T)to7()%, by attention to the 
tightness of the ffrickw'ork of the *1 tings, liy tin# introduction of 
rfvonomisers and superheaters, by regulation of*the draught, |jy treat- 
ment dl the feed-water, J^id by prop<*r .scientific su])crvi.sion^ainl control. 
The same result^as at*pr(?sent could be got if from 25 to 5(Ji/Jj of the 
boilers w^erc shut down and tlnj remainder worked at a hiy;her Efficiency. 
The whole cost of the rcorgaftksation conld^be saved in about 18 montlis. 
■Taking these installations to bo representative of fti(*rcolliery installa- 

1019, 228t. % * Knrji muring, 1919, 108, lOl, 108. 

Ann. 3. 24. 
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tions throughout the country, ho ostiniates the resulfeng saving of coal 
to hr 3-ir million tons, out oMhe 18*5 inillion tons now annually con- 
surn^. By hurning luore waste (to an extent (]uite practicable under 
existing circumstances), a further saving tof million tons could be 
olTeoted ; and if modern methods of lagging steam-jhpes \<ere universally 
adopted, and ('xhaust steam everywhere. utilis(‘d in turbines, the saving 
might be incrc'ased to of the wholv, or million tons. The author 
points out the immediate practicability and relatively small cost Of 
eifecting these economic's, as com])ared with the very ])roblematical 
saving of 13 million tons suggested by the VW ('onstu'vation (.^ommittee 
in their proposal for large (‘lectrical })ower stations, and the cost jof 
carr 3 nng out their scheme ; and mentions especially in this connection, 
the fact that some 15 million tons of coal are used in the generation gf 
steam for heating, boiling, and various chemical ]nirposes, apart fiom’ 
the generation of power. ^ 

V. Parrish, at the Po\v(‘r l^lant (’onference at the Society’s Annual 
Meeting, read a paper on raising steam from low-grade fuel, in which 
ho.T'^jpords tlie results of burning coke-breeze, all passiifg ji half-inch 
mesh, and of which 257o i)assed a J-inch mesh, and which contained 
17-28% of ash and 12-16% of moisture. Lancashire boilms were 
used, with (.Vosthwaite forced draught air-tubes, the air being intro- 
duced by an inj(‘ctor, and the secondary air sup])lied near the bridge of ' 
the furnace, under the control of tlie chimney. The flue gas was 
(vontinuously tested for carbon dioxide, and coTistant care was )U'cessary 
in regulating tlie air-su|)])ly and in r(‘gularly cleaning the fires f.^om 
clink(‘.r. The removal of " drift " from the boihu’ flues cvmy six weeks 
was also lu'cessary. Mixture of the breeze with broken coke so as to 
make a more jiorous fuel bed did not make the boiler any more elhcient ; 
but its ordinary working was effected at a very low cost. The figure 
46'5r/. rc-iiresented the cost of raising steam, as com])ared with 59//. to 
%d. in the published results of eight (Jovernment factories using coal. 
But the author thought that coke breeze would be most (‘tlicAently 
burnt outside of th« boiler, in a ty])e of producer. A modified step- 
grate would bi necessary, such that the clinker <-ould be removed almost 
automatically, and arrangement would havi* to be. made, for jire-heating 
the lireeze or other low-grade fuel.*^- 

Another method of dealing with coke-^ireeze is jido])ted by Kayser 
who briipiettes it with' 5% of ])itch and 1% o^a liquid binder (tar), heati 
it with supprh^ated steam and pn^sses it into'^ovoids. Addition to the 
breeze 20- 25% of coal-dust gives a bri'qiuAteonore l uitable for steam- 
laising. * A. ^tober also records exjiorimeiits on the use of coke. 

.7., 1919, Coniparo,.4?<li. RpjtLs., 1918, 3, 30, 

J. GaMeveht., 1918, 01, 541, 550; J., 19W, 34a. 
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Xilun]) coke containing up to 50% of breeze liad Jo be used, and was fed 
down a shaft upon the gratc's^ of waler-Jiibe lioilers with chain-yatc 
stokers, so as to be heated to ignition point befoi;e it n'aehed thL^-oni- 
busjion chajiiber. Segregatkin in t]u‘ luinkers led io irregular eonibus- 
tion, the rate*of steaining only reached of tlnit with coal, the 

thermal ellicieney was only b0‘bj, ami the cost of clinkcring and atlend- 
. anee made the cost of steam greater than with coal. Ifand stoking. ' 
v^th arrangements for primary and secondary air similar to these 
described by Parrish,-^ gaw much better results, but tin* rate of 
.steaming was still less than with coal, an<l (»nly if the price df cok<» is 
more than correspondingly below that of c()al is the cost of steam lowiu* 
than when using coal. 

^No new work on the fusibility of coal-ash has appeared during the 
'year ; but W. A. Selvig, W. C. lititlilT, and A. C. Kieldner summarise 
the I'fNsults t»f previous work, and A. (' Fieldmn’, A. hk ITall, and A. L. 
Feild have published a most valuable monograph embodying not 
only the details' of their own previously published work, but a history* 
of the subject, and a very complete bibliograjiliy up to abo\it^Ub. 
The contents cannot b(‘ nsi'fiilly summari.sed in the sj)ac(‘ lu're available, 
but the ])ublication shouhl be, in the hands of all who ate intiwi'steil in 
the flatter. 


PowoKKiu) Coal. 

The subj(‘et of powdered eoal tiling has leeiMVed attention at the 
hands of the Fuel Ifeseareh Pioa.rd, who jaihlish a report by L. (k 
Harvey on “ Ihilviuisecl Coal Systmns in Ameiiea" lii this ('laborate 
rejHii’t much detailed information is given, a<'eom])anie(l by drawhngs 
of plant, of the varied applications of pow'd(*red fuel, togitlier with 
accounts of the experience of actual users. The gemu'al jmx-edure is to 
crush the coal, remove aeeiihmtal iron by passage over magni'tic 
separators, dry the erushed eoal by hot furnace gases, and feed it into 
pulverisers, whence, by means either of screens or ol a current of air of 
regulated speed, the Hne portions are srparated and (.yried mvay to 
storage, whilst the coarser fragments fall hack into the jiulveriser. 
Air separation is said to yield a more uinform proiluet, aiul is frei? from 
tlie liability to jiass^eoarsm’ ])a^tii Ics v m h aci idental (yxmage to screens 
may allow; but scfi'en si'jiaiation |)'M<luces }» larger proportion of 
extremely line jiowder.^riic pulvi , .sation is iisnally eariietl to a 
minimum fineness in wlvicll^^)5^^ wnl ])ass a screen of lliT). aTul {jr)% one 
of 200 meshes to the inch. Transportation of the pulverisoil coal' is 
effected by one of tbrei; metU^nls screw (/mveyors, compressed air, or 

Lor. cit. ■■‘fi Chcrl^. anti Md. Kny., lJUU, 20, 274 ;•■/., 1019, .‘HOa. 

U.S. BurPMu of BiJl 129; J., 1919 12r)A. 
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“air mixture.” In the first two, the fuel is delivorecl into storage-bins^ 
nea" the burners, and is thence carried to the burners either by sc,rew- 
eonviyors or by air-pressure again ; in the tliird, tlie coal dust mixed 
with about half tlie amount of air required for combustion is blowil by 
fans through a comj)let(i pipe-cinaiit, from whicli brancliqiipes governed 
by valves lead direct to eacli of the burners ; any excess of fuel beyond 
that n^piired by the l)ran<-,h-pip(‘s is returncfl to the main storage-bin. 
The burners are usually very simple, the coal-dust being blown through 
a central nozzle by air-pressure, and inducing a secondary air su])ply 
tlirough 'a surrounding annulus. Jn the early forms too high air-pressure 
was used, and the current carried away large quantities of ash. Now 
that low(^r pressure is used, the gases remain long enough in the com- 
bustion chamber to allow of settlement of the ask, most of whicdi 
collects as fused slag at tlu' bottom of the chamber, and is easily re- 
moved. Accounts of (Mists of several installations are given, from 
which the general con(‘lusion is drawn that, having regard to coal-saving 
alone, and taking no account of collateral advantages, t.he installacion 
powdered coal system is ecmnomwal if tin* cost of (M»al is 20.s'. per 
ton or more. The (piestion of storages has been already discussed earlier 
in this report vP- 22). 

A wide range of fuels is available for use in ])ulvensed form.r The 
best is, of (’.ourse, a good bituminous coal high in v'olatile matter and i 
low in ash ; but gemnally it may be stated that any fiu'l with a fair 
amount of volatile matter, even though its ash (ontent be very bigb, 
can be burnt, and liurnt completi'ly. AeiMivdingly. wlulst anthra^eile 
or eok(‘ is not very suitable, many low-grade ( oals wiili 30- 10% of 
ash, at present (mtirely AvasW, can lx; economically uscmI in the jiowdi'red 
form ; and the capability of using such low-grade fuels is one of thi* great 
merits of the system. Powdeivd fuel has been applied in Amei'ica to 
almost all kinds of metallurgical furnac(?s, to steam raising in boib 
Lancasliire and water-tube boilers and also in locomotives, and on a 
small scale for the central heating of buildings ; and a large and intenvst- 
ing section of tlie Koport is formed by tlie letters of usi'rs giving accounts 
of the advantages and disadvantages attending its use. 

Harvey's summary of the situation at the end of tlu' rejjort is liigldy 
favourable to powdered (^oal as a fuel ; lu* contends that it is more 
efficient, in utilk'ing a greater proportio:i of the total heat-value of the 
fuel, than any other firocess, that consequently economies in fuel coiy 
sumption of frpm 20- 50% can he elTectcd by^it, that almost any grade 
of fucl,oan5 especially low grades that wouhlibe otherwise waste, can 
be utili^bd ag powder, that it effects a great saving in labour, and that, 
as the combustion is com'ph*te, its ge^-jeral adoption would greatly 
reduce the smoke huisance. Dealing with the g.ah presents no difficulties 
save in a few special cases, and if plants are suitably designed there is no 
danger of explosion or of spontaneous combustioi^ 
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In a paj)cr read before the Iron and Steel Inutituto,--' ('. Harvey 
gives fm-t.her details of the a|)pJjeation of powdered fuel to nieliilhii^ieal 
processes, especially tliose concerned with iron anjl steel. The pa^er is 
chie*Jly concerned with the ('ni»inecring details of installations, but in the 
introduction li^ makes an int('iesting (‘stimate of the saving realisable 
by substituting })owdered coal fyr the ])resent modes of tiring. Taking 
.the coal^consumption of 101) million tons as elassilied by the Coal 
( tlilservation Committee in their first report, and estimating in each 
class the ])roportion which ]u’ybably could be used as powden'd fuel, he 
, arrives at a total of 44-6 million tons. Were pulverised coal inttalled*in 
all these cases, .‘12*6 million tons would be sufficient for the, work, effecting 
a saving of 12 million tons of c.oal, or, at 30.s\ per ton, of £18,000,000. 
T^e capital cost of the lU'cessary plant would bo £27, 51)0, (XX) 
'and the annual cost of working,* iiudiiding depreciation, £1 1 ,(XX),0(X) ; 
so that tho^saving, £7,000,000 ^ler annum, would (dear off the capital 
investment in less than four y(*ars. Accounts of the use of powdered 
fuel in open-hea*rth furnaces and in puddling furnace's respectivijy are 
also giv(‘n hy* llarrison,'^^ and by W. Simons.'*^' 

C. ,1. Coodwin, in the t>a])er already (piotod (]>. 24^, suggests the 
ajiplication of powdered fuel iu many furnace jirocesst's in cluunical 
work#, and also proposes a combination of powdered coal fired high- 
-pressure boiler with waste-li(*at boilm* for those works in which steam 
is used not only for power but also for evaporation, heating, etc. 

COT.LOIDAL Fup:L.” 

t 

The great mobility of powdered dried coal allows it to be transported 
through pipes and conduits almost like a Ihpiid ; and if it be suspended 
in a li(piid like fiK'l oil, it can Ix’ passed tlirongh an ordinary fuel oil 
burner, and thus utilised in any oil-lmrning installation without altera- 
tion of the plant. The diflicuiiy in utilising siuh a mixture lies in the 
fact that on storage the solid se[)arates from the li<piid by gravitation. 
Tiiis difficulty has beeu (nx'icome by the Submarine Dehmse Associa- 
tion of New York, whose secretary, L. W, Bates, lu^s published several 
repoits in pamphlet form,^- the method consisting in ^he use of a 
substance called a “ fixatcur, ' the nature of which is at pri'sent secret, 
'flu" addition of 1% of a fixateur to an, \ture of GO 70% of oil and 
10-30% of coal-dusf forms a s«jit of << 'havl suspensioi* wliich remains 
li^unogeneous for long* periods. The adxaiitagos* of this form of fuel 
(which was developed forpaval use, ana has as yet hardly been ^ried 
outside of the U.J?. naval ‘hxp*erimcnts), beyoncl the fact ’ meiitioned 
above, are that it economises oij, and provides (when higl^^cla^ coal is 

./. Iron and Steel last., 99, 47; J., 1919, •84yA. 

Engineering, ihfo, 108, 4.5, , 

Iron and SteeWnst., Sept., 1919 ; J., 1919, 771 a. 

J., 1919, IfiOR, 349a, 752a. 
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used) a fuel of even liiglier calorific value per unit) volume than the 
original oil. Further, coal-tar can bo mixed in the fuel in considerable 
prop<)rtions. Two typical fuels, known lis Grades 13 and (jrade 11, have 


the following compositions - 

(Jr.idf l.'L 

Oir-id- 14. 

Coal 

30 

30 

Coal-tar, etc. 

. . — 

12 

FixaLnir 

1-5 

11 

M(‘xican reduccul oil 

28-8 


Texas Navy oil 

8*5 

f)-8 

Bressure still oil . 

31-2 

bo-o 


loo-o 



Anotlu'r advantage, having n'gard to the prosjx'ctivc'. use of colloid?! 
fuel for industrial purposes, is that solid fuels wlii(^h cannot be used 
(or caniK't be advantageously used) alom* in powdered form, such as 
coke, or anthracite very low in volatile* matb'rs, can be burnt (piite well 
in colloidal fuel, even when their ash-content is very high ; so that the 
raiT^.. of usable low-class fuels is further extended. 

" Liquid Fuel. 

Boring for oil was started, under the aus}>ic(‘s of the (lovernment, 
in Derbyshire in the autumn of lfil8 ; and oil was struck in May, 1 1 ) 19 , 
at Hardstoft, at a depth just over 3(K)0 feet. It is a petrohumi oil 
containing najdithenes, and the early samples furnished about 7% of 
motor spirit, 40% of burning oil, 20% of gas oil. 30% of lubricating oil, 
and 3% of solid paraffin. The oil has continued to flow at the rate of 
some 400 gallons per day, but no further devedopments of any great 
importance have taken place, and we arc still depend(‘nt for liquid 
fuel, as far as our internal resources are contained, u])on the products of 
distillation of oil-shales and of coal. 

The availability of alcohol as fuel for internal combustion engines has 
formed the subject of inquiry for an Inter- Departmental (Committee, 
which was appointed in October 1018, and re.ported in June 1910.^'* 
The (!ommitVce do not look for any profitable large-scale production of 
power-alcohol from vegetable sources in Biitain, but think there is 
scope for such ])roduction in tropical and sub-tropical })arts.of the 
Empire. They havt;^ discussed the possibility of converting into 
alcohol the ethylene in gas ])roduced in gas .works and coke-ovens, but 
consider that large-scale e.xperimental ^vo^k li!. m'eded before its econo- 
mic siK^’Css or otherwise can be demonstrated. Tlu'y have instituted 
two researches, one scientific, under lb of. 11. B. Dixon, to accumulate 
data in regard to y,he combustion of alcoliol arid alcohol mixtures, and 
the other industrial, in the daily running for a period of six months of a 
33 J., 1919. 201 R, 2()9r , J., 1919, 260r. 
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fleet of motor" oiiiTii buses fed with sueli mi:ft.ur^s. They further make 
several recomiuondations towards lessening the rost of denaturing, ^nd 
removing restrictions from tinW providinjj facilities for the transport, 
storage, arid distriluition of ([enatured power-alcofiol ; and tlioy regard 
8tafe experiniiiital work, and State supervisioh and, if m'lessary, 
regidation of the industry, as desii'able. 

Valuable experimental w'ork oh^the extraction of ethylene from eoke- 
o^ieu ga^*fias been done at the works of the Skinningrove Iron Co., and 
an account of this was given to the Cleveland Institution of Kngineers 
by E. 13ury.^** The gas was*dej)rived of hydrogen sulphide, dried by 
passage through sulphuric; acid, and the ethylene absorbed ; in the 
first place by charcoal, from w'hich it was then expelled by heat, but 
afterw'ards (and, il was found, much more economically) by strong 
<(9(8%) sulpliurio acid at liO^’ cSO ' ( * ; this rapidly reniovi‘s 70 <S0% of the 
total ethylei^' present. The ethylsuliihuric acid formed is decoin [losc'd 
by sujierhealed steam, and a 70% yield of alcohol is obtained, whilst 
the acid is reducfcd in strengtii to 74% and is eonceutralcMl to 95% 'to 
enter the process again. A certain amount of destiiiction of tii? a^ 
occurs, by reaction with inijHirities in the gas, but tlie sulphur dioxide 
so produced is made to react with hydrogen sulphide in iUv crude gas, 
and t^e resulting sulphur mist is filtered out by tin* oxide ])urifiers in 
.which the excess hydrogen sulpliide is (h'stroyed, and all the suljdiur 
so obtained is converted into sulphuric, acid. 'Plie utilisation of all 
waste heat is effected as far as praiticabh' in the process ; and though, 
the work has not yet gone far imough to present accounts of costs and 
yields, the experimenters are confident that the process will work out to 
a commercial success. Should tins be so, and should its adoption 
become general, the gas works and coko-ovmis throughout the country 
could jiroduce about 50 million gallons of alcohol yearly -a very 
sensible addition to the liiiuid fuel re.sources of tlie country. 

Diesel engine fuel has reciuved attention lioth lien' and aluoad. K. 
Neumann lias worked at tlu' vapour pressure curves of various oils, 
and the nature of the gas yiehh'd at dillereiit teni]>yratures, fircssures, 
and periods of decomposition. Spci'd of vaporisation is gji'atcr as tin; 
specific gravity and latent heat of e\'apoivitioii are smaller and the 
maximum vapour pressure is greatei Hapidity of e\aj>oratiou is 
desirable, but not at ^oo low a t^jiupei.it ..n*. lest air shoiJ«l be displaced 
by^the vapour, and toolittle be left in il e mixture*, thus oils with liigli 
vapour pR'ssure at low tem|^^ ratines an not suitable. Fine atomisation 
•of the injected oil facilitates ■evaporation. The relative rates' of fcirma- 
tion of oil-gas from paraffin oil, lieavy coal-tar oil, and anUirai^ne oil 
are given as 10 : 2 : 1. 

Iron and Coal Trade* Review, Dec. 19 and 20, 1919 ; J.y 192U, 94>. 

”• Z. Ver. deuts. Ing.,^m, 62, 700, 722, 702: J , 1019, 4.52a. 
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Structurally were foifnd to be, when working with petrol, 100; with 
to^;n gas (450 B.Th.U.) 91 ; with prodi/cef-gas containing a little water- 
gas (210 B.Th.U.) 87; with suction producer-gas (HO B.Th.U.) 82. 

The weight of a suct’on producer for a 30 b.h.p. engine was found.to be 
220 lb , and the fuel cost (with coke Ifi.s., antliracite 55.s. per ton) 
c(iuivalent to petrol at 5.s^ 4d. per .gallon. Suction gas would be a 
suitable alternative fuel for alcohol "motors. The Committ(^e consider 
that the use of li(iucfied combustible gases is not practicable ; 
calcium carbide costing not more than ^5 pen- ton, acetylene should be 
useful and commercially possible for enric.hing suction gas, and the. 
similar application of naphthalene should be tried ex])ermientally 

Several iiapers on the mechanism of combustion in gases have , 
appeared during the year. IT. F. Toward, T. W. (Vxrpenter, and W 
Bayman hav(‘ determined the lower hunts of inllamrnability of 
mixtures with air of metl.ane, hydroj-en, ami rarbou mou'oxidc, separ- 
ately and toaetlier. Tlic restdts show that tor any of those mixtures Lc 
Chat-lier's formula holds, viz., it, n„ m, et(^. be, the poreentagea of the 
VivTous gases in a mixture at its lower limit, and if In,, Ng, etc. be the 
lower limit isTcentages for .‘u.-h gas s..parately in admixture with air, 

tti /N, t 'I'g /^'2 t etc. 1. 

Upiier limits were also determined tor methane, hydrogen, and carbon 
dioxide at in-d”/,, 7-l-2“'„ respectively, witli air saturated with 

moisture at IH^’- 19'M' : and the examination of mixtures o two or 
more of tliese gases with air showed that ihe limits actually lound 
aereed with those calculated Irom the f.irmula as above. 

W ravman and If. \. Wli.'oler,'" eontinmng their work on the 
propagation of flame in tubes, have extended it to hy.lrogen, coal-gas, 
and .C metliane-hvdrogen mixture. They Hnd that J.e Uiatehers 
formula is applicable to the calculation not only of limit-nnxtures, lint 
to propagation-siHieds, in mixture, s of two or more inflammable gases 
with air. Their results show that coal-gas is not suitable, to use for 
testing miii,ers’ safety lamps, for even with “ straight or norma 
coal-gas the speed ol projaigalion of flame, attainable is more than 
double that attainable in methane and air mixtures and the varia- 
tions in the composition of eoal-gas, especially the d.lferences between 
“ straight ” coal-gas and a gas containing adtmxcd water-gas, involve 
very neat variations in the speed of tra-^,1 of flame through them. 
Further, the ability of flame to pass tlmmgii siiiall holes (W tubes appears 
to be to some extent a quality of the individual gas, besides its depend- 
ence on the speed of propagation, and tqbe possessed by hydrogen, and 

c arm. fhc. Tmm., 191!), 115, 27 ; V.', 1919, 12Ba 

bo Cheiii Soc. Trans., 1919, 36; V., 1919, 120a. 

Ann. -lepls., 1918, 3| 35. 
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conferred on mixtures containing it, in much Mghcr degree than by 
methane. • • • ^ 

R, V. Wheeler has investigated the ronditi©ns of inflammation 
of mixtures of ethane and aft* in the same appauitiis as he used for 
mrthane-air mixtures ; he has also investigated the eflVet, on the 
propagation of exjflosion, of turbulence produced by a rapidly rotating 
fan in th% vessel. Flame is not readily pro^iagated in a turbulent 
mrxtunN no doubt because of the more rapid removal and wider 
distribution of the heat of the^gnited jiortion. If it does spread, how- 
ever, it travels much more rapidly than when the mixture is at resf. 
The action is probably altogetlKu- nu'chanicah The tim('-]jressure 
curves with ethane.and air arc similar to those with methane and air. 
Th# mixture for complete combustion (‘ontains 5-()3% of ethane, but 
those producing the highest jiressure and the. highest speed of projiaga- 
tion contain t)-5 -7*0%. 

W. Payman Ij^as studied the ])ropagation of flame in <‘om])lMX 
gaseous mixtures, hrom the nature of limit-mixtures, he dcdiiceg the 
generalisation that all mixtures, in any proportions, of lower-li.iTTf 
mixtures or of upper-limit mixtures, will remain lower-li^iit or upper- 
limit mixtures respectively. This, if the atmosjihere be of constant 
compoSition for all, reduces to Le (Ihatelier's formula ; but the geiuTal- 
isation apjilies (tliough i»t the formula), whether the atmosjihere in 
the several limit mixtures be alike or not. The elTec.t, on the composi- 
tion of the limit mixture, of change in the oxygen-content of the atmos- 
])hen^, was studied with metham* as the combustible gas. As tlie 
oxygen-content rose from 13-7% to 1()0*J,[), the jiercentage of methane 
fell, in the lower-limit mixture, from fl*lto5-7, and rose, in tlie u|)]W- 
limit. mixture, from (id) to 5fl*2. Ditt’erences from the result.s of JVirkcr 
(who used c, (Mitral ignition in a sphere) were found to be due to the 
position of the point of ignition ; for exjieriimmts with the tube arrangi'd 
so that the juopagation took place in diflerent directions gave difl’erent 
results. 




I’orceiitucc of iuHaTninabl*' ir.is in lowj 

ir-liirut mixture 
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The speed of pro^iagation hi fower-limil mixturi's of inetham? with 
-variable atmosphere showed but little variation, ri.sing from 2J.-9 cm. per 
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second for 13-7% of oxygen in the atnioapherc, to 23-3 for air, then 
falling to 19-9 for pure oxygen. The jipner-liinit speed was close to 
19-0 for all mixtures. • Further, the speed in Loth lower-limit and upper- 
limit mixtures with yariahle atmosphere,^ using j)aralhn hydroear, bons 
up to pentane, and mixtures of tliem, and also using carbon monoxide, 
was so nearly the same, that it may ,be stated as a])proximately true 
that the- “ limit-s])ced ” has a constant value for all mixtures^ To this 
generalisation hydrog<‘n a])pears to be an exce))tion. 

Examination of the sj)eeds of propagation of other than limit-mix- 
tures, showed in tiie case of mixtures of the first fiv(', j)arallins with air 
that the maximum s))eed was for all save methane (which was ()7) 
close to 82 cm. [)er second ; and mixtures of a pc'jitane mixture and 
a methane mixture having separately the same 8])eed, say 40 or 60 ofn. 
per second, had the same s])eed as their constituent mixtures. This is 
not true where the s])eeds are close to the maxima, nor wh(*re the 
mixturcs contain considerable percentages of an inert gas. 'fhe 
maximum speed of a mixture of maximum-speed mixtures may be 
jif|jfuoxiniately calculated from the assumption (justified by (‘xperiment 
in several cases) that the resulting maximum speed is ])ro])ortional to 
the amount of each mixture present and to its maximum speed, or 

y „ t _ L J. 

a h -{■ c + . . 

where a, h, r, are the ])ercentages, 8,,, 8,, the maximum s])eeds, of 
the constituent mixtures, 8 the maximum speed of the resultant mixture. 

In the third part of tlie paper the speeds of llamc-jirojiagation in 
mixtures of carbon monoxide and air were determined, the maximum 
(about 60 cm. per second) occurring with mixtures containing 45-50% 
of monoxide. The speed with all carbon monoxide mixtures, however, 
is greatly affected by the hygrometric state of the gas, increasing 
rapidly as the amount of water vapour increases. Tlie speeds of hydro- 
gen-'lnixtures were also determined, of mixtures of air with niethane 
and hydrogen (CH, -I-H2, 3CH4 -f- Hj), carbon monoxide and hydrogen 
(CO + Ha, CCO + Ha), carbon monoxide and methane (CH4 4- CO), 
methane, carbon monoxide, and hydrogen ((^Ifi -I- CO + H^). The 
effect of hydrogen or methane on carbon monoxide appears to be 
similar to that of water vapour; for«the curve 'of speeds for carbon 
monoxide, calculated from one of the mixtures (3CO -f Ha), shows 
uniformly higher values than those actuii^ly obtained witn carbon 
monoxide saturated with water vapour' at 12'', but values for the other 
monoxfide ipixtures, calculated from the “ eflective ” curve, agree well 
with exjieriment. All the Other mixture*? gave speeds in close agreement 
with those calculated from their constituents. The same apiilies to a 
set of figures obtained from mixtures of coal-gas with air ; but in the 
case of producer-gas^the discrepancies were very considerable, no doubt 
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)ecause of thc*hig^ peroentago of inert Hubat.ances in tlio producer gas. 

It is interesting to note that in all these cases the mixture gi^ng 
naximiim speed contains niftrcfof the inl!aininable gas (in tlie ce/e of 
.;arbon monoxide much mon;) than the mixture, for complete combus- 
biont as was found by Wheeler to be the case for the mixture giving the 
maximum [)rcssure on ex})losion. 

9 Low TKMCKRA’rtTUK 1 )lSril.LATION. 

• 

Not much work has been ])u])lished during the year on the low- 
temj)eraturc distillation of (f)al. F. D. Marshall has sel^ out ^n 
general terms the amounts and qualities of the, various ]n-oducts which 
a ton of .average coal may be expected to yield by low temperature 
carbonisation, with or witlioiit gasification of the coke ; and S. W. Parr 
discussed the desirability of treating .all eoal by sonu* such ])rocess, 
and of sej)ivating tlu’ sulphur-containing volatile products by fr.ac,- 
tional distillation from those containing no sulphur. F. Fischer and 
W. (lluiid hi*ve suggested a retort, rotating round a hollow axis 
plugged in thv middle, through one end of which steam is admitted to 
carry oh the volatile products through the other end; and in a furflier 
. paper d('scrib(‘ the liquid products obtained by iln use. They 
found^that the most volatile portions (b.pt. 20°-0()'’ C.) were jiaratfins, 
.those with ]).pt. (iO'’-l()()'^ F were chiefly naphthenes, with paralfin 
admixture, and the higher mem])ers a more complex mixtuie, contain- 
big probably some aromatic compounds. F. Fi.sc.her and K. Keller**® 
also examined the results of distilling coal in hydrogen at high tein[)era- 
tures and ])rcssures, and found that as the temperature and pressure 
rose the yield of coke lessened, whilst those of volatile hydrocarbons 
and of tar increased. After tar c«‘ased to come over, volatile hydrortar- 
bons still (jontinued to be formed, at the (‘Xpense, of course, of the coke. 

Besides the r(>tort suggested by Fisclu'r and (rluud (sH'pm)^ two other 
forms of retort presenting novel features have* been de.scribed, one by 
G. T. Beilby,®^ the other by F, A. Anderson, M. Deacon, and N. P, W, 
Brady.*- In the first, material is fed by a hop])er in a thin layer u])on 
trays carih'xl on a rotating table, and em])tied by tipping at one part 
of their travel, the whole being contained m a gas-tight metal casing 
heated in a furnace and provided with ap])roiuiate outh-ts for tlui 
volatile products and for the (;o^e tippsl fr''n) the tray.s^. The speed of 
travel is so arranged “that the contents ■ f each* tray are completely 
carbonised in less than a r^olution. In the secoml, the coal falls from 

Guh ./., 1919..145, :t83,^4r)l* ./., l!'19, 212\. 

WcsU'rn Soc. of U’.S.A ; 1919, 212a. 
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a ho})per at one end of tlie furnace upon a continiious belt conveyor, 
which discharges the coke down an incline at the other end, and returns 
beneath the furnace through tAvo li(|Uid Seals. The furnace is heated 
by zig-zag Hues below the <*.onvcyor, ancl the roof is arranged to foriu 
three or four inverkhl pockets, from the top of each of, which leads an 
exit pipe controlled by a small exhaust fan, so that volatile distillation 
products from suc.cessive stages of carbonisation can be separately 
removed. ^ 

Fuel Eco^(OMV. 

There has been a considerable out])nt daring the year of j)nblications ’ 
on fuel economy and the better utilisation of various forms of fuel. A 
very interesting paper, though its object is rathei to enumerate and 
state ipstances in which economy of fuel seems desirable and iiossfbltf 
than to suggest solutions of the problems raised, was ri^ad by R. F. 
Bacon and VV. A. Hanior Ixdore the New York Section of the Society.®* 
The ])aper itself should be read, though attention .may iisidully be 
drawn to the account of attempts to se])arate the combustible ])ortions 
fei£* in ordinary c.oal washery work, by Hotalion (which the authors 
find practicabh* but too costly), and by re-washing (which has yielded 
quite encouraging results), and also to the recommendation, in vieAv of 
the gradual diminution of petroleum su})plies, that full and systematic, \ 
investigation should be made of the oil-shale deposits of Colorado and 
Utah. 

The British Association Fuel Economy Committee made a rejxirt to 
the September meeting of the Iron and Steel Institutes®' in which they 
express the view that great room for economy still exists in the practice 
of" British iron and steel works. The concentration on one site of 
coke-ovens, blast-furnaces, stc'olworks, and rolling mills ; the thorough 
(jireferably electrostatic) cleaning of blast-furnace gases, and theiV 
use, along with surplus coke-ovcm gas, in gas-engines rather than jn 
raising steam for power, the careful utilisation of the heat of tlie waste 
gases from open-hearth furnaces, soaking-pits, stoves, etc., and the 
recov(*ry of ^he waste heat from molten slag, are the directions in which 
economies are chiefly to be looked for ; but the Committee point out 
that all these economies are dependent, not on the discovery of hew 
pri maples, but on thorough organisation and a. system of thorough 
scientific, control, in the hands of members of the staff who are properly 
trained fuel experts. 

Th(j, sahie/Committee also reported to tdie meeting of the Bi-itish^ 
Assoebtion at Bournemouth ; but their report is chiefly a resume of 
work done before the ( ’ommittee’s work >yas internijited by the jiroposal • 
to merge th«*ir kidividuality in the Phicl Research Board, and a state- 
ment of the directions in which work is noAV being undertaken. They 
J., 1919, ir.lT. y., 1919, 365 a, 
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’ utter a warning to 4he Fuel Research Board, tigainst the over-centralisa- 
tion of work on this vast subject, and urge that the*help should be sought 
of workers all over the count^;,)^ who are j)r«])erly equipped for resea’ ^h. 

Tlje “ super-power-stations ’’ proposals of tho tVral C^rnservation 
ConiMuttee,*^^ have given rise* to several critical j^iblications, amongst 
which the two most important are that of J. \V. Cobb,®*^ and that of 
I). Clerk/’^ Cobb points out tliat the [)roposals of the Power (Jenera- 
•tion Sub^^ommittee of the Coal Conservation Committee involve the 
use of electrical energy as the; Jiiedium of transmission of the energy of 
coal for the whole of the heatjng, lighting, and power purposes of the 
’ nation. In regard to powiu*, the ( ommittee’s own estimate of lb. ot 
coal i)er h.]). hour implies that only 13% of the total calorilic, energy of 
the (oal IS obtainable as electric energy at the generating station, and 
di^it-ribution and transmission losses have to fall upon this 13%. (Jas 
engines have an eHicicmcy of 25-30%, and the Metallurgical Sub- 
('ommittec are found recommending the use in indivhlual iron and steel 
works of the b^ast-furnace and <-oke-oven gases, in gas-engines, as 
sources of the ])Ower needed in the works for blowing engines, rcihng- 
mills, etc., instead of using them under boilers to general!' ('lc( ii'im 
current to feed the general system, as the Power (ieneiatjon Sub-Com- 
mittee desiie. Ill regard to heating, domestic, and otiu'rwise, far 
liigli(‘r*efheieneies are obtainable l-y the use of gas and the other pro- 
ducts of coal-distillation than are obtainable elee.tiieally. b]v«'n the 
much xbused open coal-fire, with all its si'c.ondary objeetionabh' fea- 
tures, , .'s for a given lieating etlee.t only about half as much coal as is* 
needed to jiroduce the same heating elTect by ('lectric. radiators. The 
('dieiency of gas-works products, from the heating point of view, will 
be still further heiglitened if the coke is converted into water-gas, ;Mid 
the whole of tin' gaseous products are distributed thiough the mains. 
Tn this way 50% of the energy of the cJial could be (h'livered to the 
consumer ; so that, gas being at least twice as etlicieiit as coal for 
domestic heating purposes, the 35 million tons of coal now ii.scd annually 
for domestic heating would, if carbonised at gas works, provide all the 
ln*atiiig that it does at present and yield aclditionafly all of the licpiid 
produ 'ts of its distillation. What is true of domestic heating is also 
true of industrial heating, save in the case of certain ])rocesses demand- 
ing the use of very Jiigh temperatures ; in these (.■ km-sscs tliere is a 
field for electric heating in whicdi it has no rival, . u i-l fhe (piestion of 
oilginal Qpal-economy doesyiot enter. 

I Clerk enters into elahpiaW calciilaticms (f'’ cllicicrR‘\\»from tlie 
most trustworthy ligurcs available for both gas and clcctrici(J\ In 
average gas-works practice tlieil' is obtainable from the gas 25, and 
from the tar and coke 4(?, out df every KX) units of he^j-t in the original 

• t 
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coal. If the gas be debited with the whole of the units used in the* 
process, its elficienc.^ is 25/54 or 46%. Tii average electric-station 
pr*\ntioc (3-47 lb. of coal <yf 11,600 'JhXh.U. per unit, according to 
Mr. D. Wilson, toc.hnical adviser to the ('oal (.V)ntroller) the efficiency 
is 8-5% ; so that gas is 5*4 tinu's as efficient as clectrui current, in 
regard to the coal required to supjiy a given amount of energy. If the 
efficiency of appliances in which the -energy is to be used be now con- 
sidered, the ratio for heating, boding, baking, furnace-work, etc., 
becomes about 4 ; for lighting, comparing 1-watt lamps and inverted 
incandescence burners, very nearly 1 ; f'nd for power, comparing gas- 
engines and electric motors, 1-6. If instead of average practice, the’ 
best rec.orded practice in both gas-works and electrical station practice 
be taken, these hgures become 3-24 instead of 4, 0-53 (|-watt lam])8) 
instead of I, and 1*3 instead of 1-6. The, future ellicienc.y suggested in 
the Coal Conservation Committee’s lleport (1 lb. of coal per h.p. hour) 
is 1-5 times as high as the best present practice, 2*3 times as high as the 
present average. (\)mparing elecd-ric current at thjj? efficieiuiy with 
coal->^as at the efficiency attainable by converting the whole of the 
into wat(‘r-gas, the ratios would be, for heating 3-8, for lighting 
0*77, for pow\'r 1*1 ; so that under all circumstances it is only lighting 
that shows advantage in point of economy for ('lec-trical working. It is 
estimated that the percentages of the total coal-gas used in the kingdoin 
for these three pur]>oses of heat, light, and ])ow(‘r an* roughly 55, 35, 
and 10, and on this basis calculation shows that were electricity sub- 
stituted for gas in .all these servi(u?s, then for 100 tons of coal now (;on- 
sumed at the gas works there would have to be consumed at the central 
stations 265 tons, on the basis of the figures for aveiage working, or 
192 tons, on the basis of those for future working, given above. 

Both of these papers will well r('|)ay d(*l ailed .and careful perusal ; 
and taken in conjunction with such remarks as those of Bniwnlie {ante, 
p. 25) show that very careful c,onsideration, and the c.ompilation of 
accurate at.atistical information as to the efficiencies of present jiower- 
installations and the possibilities of tlu‘ir improvement, ought to 
precede any large-scale action that would be irrevocable, and that 
might tend to hinder, by its vt-ry magnitude, tin* march of further 
improvement. 
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PRODUCTS. 

Hv E. V. Evans, O.H.E.. F.r.C., 
dhit'f (j/tcin Soiftli Mvti'opohidii ('<),, Lomlot^. ^ 

Uka'()NSTIIi:(TIO\ in tlio gas industry is IxMiig pursued as cxp(Mliti()Usly 
as tlic existing conditions allow, but progress is iieeessarily slow, for 
«()t only do such factors as the shortage, of material, the attitude of 
labout, and the unfortunate financial status of the industry hinder 
reorganisaliou, but the lines along which progress shall be made remain 
not only dcdiafable but in certain cases obscure. The ultimate factor 
determining th(‘ policy to be ado])ted must be that of fuel consej^vation* 
and this involves tlu' more efheient utilisation of the raw copU«*ow 
used for household purposes, the em])loyment in industry of a larger 
])roportion of the poor coal now wasted, and the ojieratioii of only the 
most efficient procA'sses involving tlie use of (loal. It is hardly to be 
(‘X[)(‘cted that solutions to such comprehensive questions will be re- 
(A 'ved with general (Aincord in the industry, and the position is com- 
ph.’ated by the fact that consideralile research remains to be carried 
out nefore the gas chemist acquir(‘s a clear c.onception of th<‘. constitution 
of coal and its behaviour during destructive' distillation. Tlu're is no 
doubt, howevi'r, that steady progress is being made and that a, solid 
foundation is b(‘ing built v\duch will allow for extensive d(*veio|)mentH 
in the future. 

(Jakiiontsation of (V)AL. 

L(t/)'()c- scale (kirhonlsat ion. 

As regards the largii-scale carbonisation of* coal in hoiiztintal 
retorts at high tern jieratu res, there is a general tendency«to inen'ase the 
weight of coal carbonised in unit time witli results which on the whole 
are beneficial. The recent work of many investigators, however, is in 
the direction of steaming the charge of coal with tlu object of producing 
•results c(»mparable to those obtained from tRe steaming of coal in. 
vertical retorts. For thiS purpose special appliances have Jieen devised 
for suj)erheating»the steam and distributing it in the h^ateci mass of^ 
coal. E. Goffiii 1 claims to have obtained per ton of (oal cirbonised,* 
19,000 cub. ft. of ga» of a*^nalorific value of 400 B Th.Th per cubic 
foot, representing 8-7« ijiillion B.Th.U. per ton of coal treated. He 
1 J. GasMtuchL. 1919. 62. 2r>9 ; 1919, 
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states that whilst the rcdu'^tion in yield of coke watf relatively small, 
an improved recovery of tar and ammonia was achieved. R. J. Rew ^ 
who '■•has secAired the most successful results by steaming the coal 
charge in stop-ended retorts, attributes failures to (1) the use of wet 
instead of superheated steam, (2) the use* of excess of steam, (3) the 
loss of time contact in the mass by using steam at too high a pressure, 
(4) the passage of steam over the coke -rather than through it and the 
consequent scavenging of tlie retort ra'Cher than the coke. Hei^numer- 
ates the advantages arising from short-period steaming and records 
results indicating the im])roved yields c arising from carbonisation 
under such conditions. Tn spite, however, of the many results which 
have been re))orted during the year from various souices, the inactice 
of steaming the charge in horizontal retorts cannot be considennl a. 
proven jnocess. . 

Progress is recorded in respect of the yields obtainable from vAtical- 
rctort systems of carbonisation. At Uddingston L. Hislop ® by steaming 
the charge of coal has obtained as much as 50,000 cub. ft. of 350 
B.T}\. Lh gas per ton of coal carbonised, represimting a yu'ld of 1 7-5 million 
B.Ti’Plh in the form of gas which amounted to a])out 57% of the total 
calorific value of the original coal. The yield of ammonia ex})ressed as 
sulphate was 70 80 lb. per ton of coal treated and the gas obtained 
contained not more than 12% of inert constituents. Th(*se results ^ 
were obtained in a vertical retort installation of standard design, but 
could not be sustain(‘d for more than a day or two at a time owing to 
the impossibility of maintaining the required t(unperatures~ j)arti- 
cularly in the lower sections of the retorts. The importance of tem})0ra- 
ture in the zone of maximum decomposition is exemplified by the worh 
of L. J. Willien ^ who studied the degree of interaction betwc.en steam 
and carbon at increasing tem])eratures. 

The following table shows the effect of tcmperatuie in the water gas 
reaction - 


Coiupoiitloii of fjas Ijy voIuiir'. 


Temp , “ 

P steam 

1 (Icroinposed %. 

1 

' !' 

■ 

CO 

COa. 

1240 

! 8-8 

65-2 

4-9 

29-8 

1400 

! 25-3 

05-2 

7-8 

27-0 

1540 

41-0 

61-9 

15-1 

23-9 

1750 

• 1 70-2 

53-3 

‘ 39-3 

6-8 

177(> 

i 94 -0 

48-8 

49-7 

1*5 

lOfiO' 

99-4 

50-9 

48-5 

1 

0-0 


1919, 147. an? ; J. 

, 1919, 707a. 

3 Cfaa J., 1919. 140, 

89, 007, 

♦ Gets ./., 

1919, 146, 97 ^ J., 

1919, 3Ua, 
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The Gas Investigation Committee of the institution of Gas Engineers 
has further investigated the conditions and yields at IJddingston. The 
(‘ommittee found that sf earning a* charge of Lanarkshire coal 

3(>,000 cub. ft. of gas of B.Tli.U. per cflbic foot (after benzol 

extraction) c< 4 uld be obtained per ton of coal ‘carbonised. The gas 
contained on an average 1-2 grains of naphthalene and less than 7 grains 
t)f sulphur compounds (other ttian hydrogen sulphide) per 100 cubic 
^'ot. I^ie specific gravity of the gas was 0-500 and an average analysis 
showed : CO,, 6-1% ; 0,, 0-3% ; 1% ; CO, 23-0% ; H,, 50-1% ; 

(’H 4 , 1 2 - 2 % ; N,, 6-4%. Frftm this analysis the total inert constituents 
are shown to be 12-8%. Whilst the yields of tar and ammonia by tTiis 
process ware increased over normal working, only G cwt. of coke was 
mad# for sale pet ton of coal carbonised, representing a reduction of 
jft)out 23%. In general gas-wojks practice the (quantity of coke ])ro- 
duced for sale is approximately 10*5 cwt. per ton of coal and its ash 
content is about 17%. Hence the reduction of this yield to G cwt. 
which results from steaming the charge, must necessarily increase* the^ 
ash c-ontent to about 30%, which is a serious drawback. The v«iy out 
of this difliculty is suggested by Hislop himself, who favours conrjfliete 
gasification in vertical n'toi’ts suitably huigtlumed an^ll heated. The 
economics of steaming in vertical retorts forms the subject of many 
contributions to the literaturci of gas manufacture in this and other 
countries. The relative merits of steaming in vertical or horizontal 
n ‘^orts to produce water gas at the expense of the ( 5 oke, as compared 
wi; h steaming so as to gasify a small proj)ortion of the coke for the pro- 
duction of a gas which shall facilitate the ])rocess of carbonisation, have 
yet to be established. Insufficient attention aj)j)ears to be given by 
investigators to the subject of the increased cost of purifying, storing, 
and distributing a gas of low as compared with high calorific ])ower, 
and the sale of gas uj)on its calorific, basis may a[)preciably modify 
certain conclusions already accepted by the gas industry. 

Cow pletG Gasification. 

As regards the complete gasification of (joal, *it is of (^onsiderabh^ 
interest to note the construction and apjjarent successful operation 
of three 50,000 cub. ft. })er hour units of Dellwik- Fleischer’s tri-gas 
system '' at Vienna* E. Dolensky and A. Pott state that these units, 
unlike those of the foimer plant, are constructed v\yth revolving grates and 
that p®or coal and lignites as well as the best gas coal may be handled 
with equal ease. A ])oor,coaj gasified at medium tenf|)(Tat\ires yields 
65,000 cub. ft. of 320 340 B.Th.U. gas per ton of coal, the gij^ having 
the following composition^ VO.,, 13-3%; 0.,, 0-4% ;• CO, 23-9%; 
CTI 4 , 5-5% ; H,, 51-15^/o ; 5-1%. The total of t^e inert constituents 

« Oas J.! ftn, 139, 67. 

« J. 0a8be%ucht,, 1919, 62, 261 , J., 1919, 5234, 
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of this gas is 18*8%. Under the most favourable ^as-making condi- 
tions, that is with good quality coal and at high temperatures, a similar 
volume of gas is obtained at* the experf^efof the tar and oil products ; 
the calorific power (tf the gas in tliis case being approximat(‘ly'430 
B.Th.U. per cubic foot. Tho normal tar from tliis pro/’css is of jlort- 
winc colour by transmitted light, free from naphthalene, of sp. gr. 
l-()4 at 15° C., and is completely soluble in benzene. It contains 
35-40% of phenols and resins, and yields on vacuum distillftion 20- 
27% of fuel and lubricating oils. The yield of ammonia by this proc^ess 
is high, 50 % of the nitrogen of the coal being recovered. 

Owing to the shortage of c.oal- -particularly on the continent — ■ 
attention has again been directed to the carbonisation of lignites, ])eat, 
and wood,'^ and in this respend mention should be made of the^work 
of K. Bunte ^ upon many kinds of lignite. ' • 

The results of gas-making tests with “ Totis " llnngi)rian lignite 
containing 3-70% of sul])hur show a yield of about T2,0t)b cub. ft. of 
^ 574- B.Th.U. gas per ton of air-dried lignite. The ya*lds of tar and 
ammenia juesent considerable interest although the coke left in the 
ret6it is a grey, ])ulverulent mass of inferior quality which would 
require forced ^Iraught for its combustion. The gas, owing to its high 
sulphur content -82-5 grains of sulphur per 1(X) cub. ft. of gas, after 
lime-i)iirification - is unsuitable for use, but it is suggested that other 
kinds of lignite containing less sulphur might prove more satisfactory. 

Lignites have also been carbonised in low tenqie rat ure plants such as 
the Del Monte, and in this case the residin' from the retort is briquetted 
by the use of pitch, with apparently good results. 

The carbonisation of coal dust has formed the subjee-t of a patiint by 
J. H. Corthesy and S. T. S. (‘astelli.-* A gem'rating c.hamber is divided 
into an upper and lower section ; coal dust is introduced into the upper 
section and is distilled by lieat radiated from a centrally placed cone 
through which ]K)wer gas generated in the lower s(;ction is conducted. ' 
As the heat is insufficient for complete carbonisation a portion of the 
hot gases is returned into the u))per section of the chanYber by means of 
a fan and Ihjs maintains tlic coal dust in agitation. Only a crude 
separation is made between the upper and lower section, and the 
carbonised fuel gravitates into the lower chamber through the annular 
space left around the centrally placed qone. To the hot coke in the 
lower chamber air or air and steam is introduced, whereby a mixture 
of producer and water gases is made, and, aq before mentioned, rises 
within Jhe*een\ral cone. Tlie two gases,* namely illuminating gas 
c 

’ K. Staiisfii'M ami R. K. Gilmore, Tmv'i! lloy. »S'or. Cmmda, 11, iii, 85; 12, 
iii, 121 ; J., 1919, UTa, 491a. K. Heiisri- and G. Ski()ldobrand, Z. mujew. Chem., 
1919, 32, 41 ; J., 19*19, 215a. 

« J. Oasbeleucht., 1919, 62, 34; ./., 1919, 243a. 

• Eng. Pat. 127933; J., 1919, 565a, 
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from the upper section and power gas from tl^e lower, may be kept 
separate. 

* • • • 

Low Temjferaturo (Jarhonimtioo . 

• 

11ie ])rocess*oE low t(‘m])eratiire carbonisation? continues to receive 
considerable attention now that the (j\iestion of fuel economy is under 
review. I’his ])roc.ess has much to recommend it, for in spite of the 
recently *(liscov(‘red niin<*ral oil (U'posits in this country, it is evident 
that every economic source of obtaining fuel oils and allied products 
is of national int(‘rest. Morc'Aver the large scale ])roduction of a liouse- 
hold fuel more desirable than gas coke to displace completely the use 
of raw coal is of vital intejest. Tlui great disadvantage of most low 
temperature coke* is its friable nature and the consecpient marked 
•d?tcrioration which oceans during its trans])oitation. Jn dealing 
generally w.itli tin* subject of fuel (‘conomy 11. K. Armstrong in an 
address to tlu' British Scientific Broducts hjxhibition states that in 
drawing uj) a c*)m[)rehensivo scheme for c-oal conservation, the utilisa- 
tion of every product that can economicidly be extracted fro»ii the 
coal, together with the |)rovision of a smokeless fuel for ])ublic'iiSc, 
constitute the two most im[>ortant objects to be ke])| in view. He 
foresj^adows a future system in which oil, power, fuel, and ammonia 
are prodiic.cd, together with a rich gas suitably diluted with water 
gas as a secondary jaoduct. A .system of carbonisation (;ouj)led with 
th generation of electi'icity involving the fusion of tlie gas and electric 
intv ii'sts has beem suggested by Armstrong and many otlu*r proininciit 
scientific men as the road to true fuel economy. 

Low temperature distillation is carried out in an experimental ])lant 
at Denver, U.S.A.,^^ in which coal, ground to i)a.ss a 20-mesh sc-retn, is 
com])re.ss(‘d during distillation through a vcitical retort 18 feet long 
and 18 inches diameter. A spiral fin cast on the outer surface of the 
retort breaks up the c.urrcnts in the ascending heating gases, and assists 
ill absorbing the heat therefrom, and in conveying it to the contents 
of the retort. The coal which is fed continuously into the top of the 
retort is first agitated and then forc-ed downwards tiy means of a hollow 
worm centrally mounted within the retort, whilst the gases evolved 
during the c.arbonisation escape through o])enings into the interior of 
the worm. Each Betort contj^ins at any ])crin(i 250 lb. of coal and 25 
tons are carbonised •[ler 24-hour day. Onc-ludf of the gas yield of 
400()-C^0 cub. ft. of 7Q0 B.Th.U. ])er ton h used in the ])ro(;ess for 
heating purj)oses. In attempting to overcome the (fifUtJult^ of the 
friability of the coke resulting from these processes, Hummcfs car- 
bonises large masses of non*coking coal in a coke oven •fitted with a 
reciprocating floor for di.scharjpng. It is claimed thaUowing to the large 

J., 1919, 2()r)it., irorW,*l919, 71, 57. 

Times, Eng. Snppl., Aug., 1919, p. 250. 
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mass undergoing carbonisation and the high pressure existing in the 
lowe^’ layers of the retort, tl\e coke prcjduced is relatively dense. A 
similar plant is being prepared for demonstration purposes in this 
country and detailed results may be expeoted during the coming ypar. 
The “ Carbocoal ” process developed at Irvington, Nc\v Jersey, by 
C. H. Smith has been worked out in e.onsiderable detail. The pro- 
cess, although somewhat involved, inco'jporating as it does three^distinct 
phases, namely, (1) low temperature carbonisation, (2) briquetting oi 
the low t(‘m]>erature coke, and (3) high teniperature carbonisation of thii 
briquettes, ap))ears to have attained a fair measure of success. The 
pulveris(‘d coal is carbonised with constant agitation at about 450° (h, 
and “ Semi-car bocoal ” is produced. This product is briquetted with 
the pitch derived from the distillation of tar produced from both tlv^ 
primary and secondary carbonisation; and is then subjected to the 
secondary carbonisation at 1100°('. The final ])roduet “Carbocoal” 
is dense, clean, uniform in size and (piality ; it burns rt'adily and is 
-stated to be a suitable smokeless fuel. The yield ot (.\irbocoal is 
abmjb72% by weight of the (H)al treated, tlie yield of gas being 5000- 
6000 cub. ft. of 650-700 B.Tli.lI. gas from the first operation and 
4000 cub. ft. Of 350-400 B.Th.U. gas from the second operation. 
The analysis of Carboc.oal obtained from washed coal is : moisture, 
B-3% ; volatile matter, 0*75-3*5% ; fixed carbon, 85-90% ; ash, 
7- 10%, and sulphur 0*0--1*5%. The tar resulting from the first dis- 
tillation amounts to about I *1-1 6 imj)erial gallons per ton of e-oal, while 
4-6 gallons are produced from the second distillation: ammonia. to 
tlie extent of 20-24 lb. sulphate of ammonia is re(*overed. 

The difference in composition of the tar obtained from the primary 
and secondary carbonisation is shown in the following table'. : — 



Primary 

carbonisation. 

Secondary 

carbonisation. 

4 

galls. 

galls. 

Light oils, up to 170° IL . . . 

l-()6 

0-002 

Middle oil, 170°-23()° F. ... 

2*20 

0-024 

Creosote, 230°-270°F ' 

2*08 . 

0-084 

Heavy oil, 270°-360° li; 

5-92 . 1 

1-656 

Pitch ] 

4*60 

2-194 

Loss . . , ^ 

0*14 

0-040 

‘ c 

< 

1 ‘ 16*00 

4-(i(l0 



1 ! 




The whole of thti ])itch arul gas are used in, the process, and the 
, » Gas J., 1919 , 147 , 504 . 
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marketable products are thus Carbocoal, mot-or spirit, fuel and lubricat 
ing oils, and ammonium sulphate. ^ . 

There should be an interesting future for a ])roceas based upon such a 

conjbined low and high temperature di.stillation. 

% * 

Thf. Removal ok Taii and the Kxthaction ok Aromatic IIydro- 

CARUONsYnOM THE (rAS. 

Elect rical EcpamtUrn of Tar. 

The electrical preci I litation^f tar fog from hot gasc'S by the (’ottrell 
method is becoming more extcmsivoly used where electricity is obtair^d 
at a cheap rate. J. U. Davidson states that where direct ammonia 
recovery is practiged, the method elfec-ts an aj)])reciable saving in fuel, 
a# it is unnecessary to cool the gas and thus a large pio])ortion of the 
aj)paratus generally installed for direct ammonia recovery is avoided. 
Jn an ex])erimental ])lant of 1 million cubic feet per day working capac'ity, 
the author find^ the total powcu- consumption to be 2 3 h.p. and that 
the process elfectively deals with the hot va})ours from tlu' distillation* 
of wood, coal, and pc'troleiim. 

Extraciiov of Benzol, etc. ^ 

Siicu the signing of the annistice and the conclusion of hostilities, 
the extraction of benzol and toluol from coal gas has been less generally 
])ractised. In view of the proposition to sell gas on a thermal basis 
ti" whole question has now resolved itself into one of economics. The 
fatM)rs which re<piire consideration by the gas manufacturer are (i) 
the market value of benzene as a motor spirit, (2) the exUmt to which 
l)enzene removal all’ccts the ])ro])ortiou of water gas that can be added 
to produce the stipulatc'd calorific powei’ of the gas to be su])plied,*and 
(3) tlu‘ selling ])ric.e of gas on th(‘ thermal basis. It is generally consit^ered 
to be financially unsound to extract these hydrocarbons under the 
j)resejit market conditions. 

E. Sainte-Claire-Deville has contributed a most valuable paper on 
benzol in coal gas, in which is reviewed experimental work carried 
out for over 30 years at the Experimental Works of Jhe Paris Gas 
('ornpany. In this paper all the hydrocarbons in the aromatic series, 
from benzene to cymene, arc termed “ benzol, ’ while the tenn ‘‘ ben- 
zine ” denotes tin? mixture .of light hydrocarbons distilling from 
79° to 83°-84° C. • 

The ^ork on the estimation of benzol is based on preliminary experi- 
ments in which ^s doternflned the weight of benzine *tak?n yp by a 
given volume of gas at 0° an^ 760 mm. Gas containing btnzine is 
passed through a serie# of \vgighed coils maintained at (Jiffiu’ent tem- 
peratures, that of the.ly'st coil being 0°(^., of the* second and third 

Trans. Canadiatf* Miti. Inst., 1918, 21, 252 ; .f. *1919, IJIGa. 

, Oas J., 1919, 147, 392. 
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—21-7° C., and of the liTial eorulonser —70° C., and in this way the whole . 
of the benzine is removed from the gas. From a series of experiments 
it was determined that after cooling to- 2J-7°C. the benzine content 
of the gas is constant at 10-3 grains per cub.,fft. On the assumption that 
the hydrocarbons condensing at— 70°(\ exist in average gas to the 
amount of 10-3 grains per cub. ft., and those condensing at— 21-7° to 
the amount of 7*1 grains (an average ligure for a number of tests), 

1 cubic foot of normal gas contains 17-3 grs. of benzol of composition 
indicated in tlic following tabic : - 


Distillate lighter than bejizine . 

( Denzine, ])urc .... 
Denzine, tolinuie, etc., not 
^ separable .... 

Benzol < Toluene 

o Xylene, cumene, elc. 

• I Viscous residue, heavy oil, 

' etc " . . 


n. pt , ”( '. 

Composition, 
by \voi;ilit. 

70° - 80*-' 

2*2 

70"- 84" 

75-0 

84°-105° 

0-41 

105° -115" 

5-8i 

IbV 165" 

5*76 


0-02 


In practice, the method of condensing at —21-7° C. as a m(‘ans of 
estimating the benzol of gas ceases to be acc.ui’ate as soon as the benzol 
content falls below 1 h8 grains per cub. ft., as for instance in debeiizolised 
gas and gas produced at the end of carbonisation. 

The removal of benzol at--70°('. lowers tin; illuminating value by 
65% and the calorific power by 7'2()%. 

As rtigards the solubility of benzol in water the author finds that 
equilibrium is established between the vapour tension of the benzol 
in the gas and in the water when the water contains (U-l grains of 
benzol per gallon, and concludes that a holder, tlu*. water of which remains 
saturated for a long time, affects the mean benzol content of the gas to 
only a negligible extent. 

The tar present in the condensers, etc., acts as a reservoir of bi‘nzol, 
as is shown by the following table : — 


I 




(Jas boloro I'litoi:- 
-iiK coiuloriRcra 
uini purillor; . 

j (iii3 aftiT pn-S'-inK 

' fhroUKli confiotiscn/ 
ami punlU'rt). 



Ib-IIZf)! 

[iiT fail) ft. 
Orniiis 

Itunzol 
per cul). ft. 
Grains. 

First hour of carbonisation . 

. ' 21-4 

17-3 

Second „ 

>1 

10*3 

15-4 

Third 

,, ij . • • 

12 3 

, 18-8 

Fourth „ 


4-(r 

19-1 
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From thesclfigiftes it is evident that the tar absorbs benzol in excess 
from the gas at the beginning of the charge, and*givcs it up at thejend 
jf the charge. 

F. 8oddy finds that at ^ordinary teln]pl‘ratu^'s 1 tun of charcoal 
^crvl's to rcjiiyvo the ethyh'ne from 1(),0()() cub? ft. of coal gas, the 
L'thylcnc absorbed amounting to about 1% by weight of the charcoal. 
The avidity of charcoal for benzo^^e is so great that it will absorb benzene 
fiom gaf already treated by the oil- washing process, to the extent of 
10- — 15% of its own weight. 

In th(! process patented this author for the removal of tj^c 
illuininants and impurities in coal gas by means of charcoal, continuous 
or intermittent working may bo adopted. The contijuious process 
is based on the jirindple that the more volatde compounds which are 
a^first absorlied may be rc])lacod.by the less volatile compounds as the 
passage of the gas is continued. Tn order to effect the removal of 
illuininants, sulphur compounds such as carbon bisulphide and hydrogen 
suljihide as well* as carbon dioxide and water vapour should previoilsly • 
be removed from the gas, and when tin* extraction of ethylene Ts the 
main object to be attained there should la* a jireliminary treatinent 
for the removal of bi'nzene. The absorbing power of clnifcoal gradually 
d('( leases owing to the absorption of carbon dioxide and other dense 
gases, and the retarding eH'cet becomes pronounced when the process 
is installed for the lernoval of (dhylene. 

'"he absorbed illuininants are expelled from the charcoal at elevated 
tein/-' ratures, the temperature of evolution of ethylene being somewhat 
low6r than that of benzene. 

Owing to the low thermal conductivity of charcoal and the difficulty 
of heating large masses, it is desirable to operate with tliin Ia 3 fers, 
and especially is this necessary in the intermittent process. Given a 
reliable working process for the oxidation of ethylene to alcohol, the 
process must assume considcu-able imjiortance. 

A:umonia and Cvanookn. 

Ammonia. 

interest continues to be centred on processes which simultaneously 
extract ammonia and hydrogen suljddde from llu' gas for the direct 
production of sulphate of amiiionia. In the pioce.s, devised by J. W. 
(^obb the crude gas*is conducted through a solution of zinc sulphate, 
the resuTting zinc sulphide being filtered, and ihc' motljer Jjquor con- 
centrated for the jecovery 5f a^ninoniuni suljihute. The zinc sfilphide 
thus obtained is roasted and the acid products of combustym, fogether 
with an excess of air, are blOivn through water containing in suspen- 

“ Eng. Pat. 125253 J., 1919, 146, 379; J., '^19, 362a. 

Oaa World, 1919, *71, Sa 
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sion the zinc oxide from a previous roasting, wher^oy zinc sulpliate is 
rog(*neTatod and tin* cycle of operations completed. With regard to 
the direct system of ammonia recovery; W. S. Curphey states that the 
ammonia losses are still exce.s.sive, and may bt' attributed mainly to two 
causes, the lack of skilled attention to t1u‘ primary still, and the neces- 
sity for passing some ammonia to the oxide purifiers to facilitate the 
complete removal of hydrogen sulphidt' from the waste gases. Curphey 
has recently patented a nuxlifieation of the direct ammonia recoven’ 
process which should present many advantages. 

K. Liese has stall'd that although much wH)rk lias been done in 
])ast years on the subject of simultaneous recovery of hydrogen sul- 
phide and ammonia, the processes introduced ari' so cumbersome and 
unreliable in prai'tice that they are not supeiior to the older methods 
of absoi'jition of ammonia in water, and removal of liydrogen sulphide 
by oxide of iron. In the paper in question Liese makes certain recom- 
mendations anent existing gas-works plant with regard to the preven- 
tiaii of blockage in the ujiper tiers of filling material i.i scrubbers, and 
to tl.o advisability of employing water siirays as an adjunct to the gas 
scrubber. It should here bo remarked that chemists of the gas indus- 
try are not g'^'nerally in accord with this author's statenrent, for the 
crude arrangements at present in vogui'. for extraction of ammonia 
and hydrogen suljihide leave much room for improvement. , 

F. Sommer has investigated thi' timijicrature conditions for the 
maximum yield of ammonia, and in accordance with many other inves- 
tigators, finds a range of 800'^-0()0° V. to be most suitable. The dis- 
tribution of nitrogen at this tempeiaturc is as follows : — 


Most favourable temjierature of 

tillation 

Nitrogen in dry ash from coal 

„ in ammonia . 

„ in hydrocyanic acid 

„ in tar .... 

,, in coke .... 

,, in gas (bv dill.) 


Westphalian coals 

Silesian coals. 


9(K)° C. 

l-89(i% 

1-5485% 

17-85% 

19-19% 

"•47% 

1-06% 

l-(i3% 

2-60% 

73-23% 

(K)-32% 

. K-82%' 

ie-78% 


The yields of ammonia in practice are dcpeiident upon various fac- 
tors, such as,the rate of increase of temperature, the maximum tempera- 

Gas WoHd, 1919, 71, 81. 

.7. QasUeucht, 1919, 62, 113; J., 1919, 

20 Stahl u. Eisen, 1919, 89 , 261, 294, 349 ; J., 1919, 360a. 
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turc of the products of distillation, and the time during which they 
are in contact with the hot oven walls. The following table illiistrjjtes 
liow these factors vary ac'coftliffg lo the t*ype of oven employed : 



. W('iKl.t 

( :irl>nn- 


alow ini' 
uall 

’I'linr' of 

Typo of cnrbonlsiiijr 
cliiiiiiboi. 

of 1 

rhiirn*' ^ 
111 tons 

HinK 

IMTlOtl 

111 lirs 

(■ 

:in‘.i piT 
(on of 

('O.ll III 

111 a 

ar1 ion 
in 

‘^|•roll(l',. 

, Horizontal retorts 

t 

()*]1S 

5 

1 1 65 

2‘)o 

112-3 

Vertical ,, 

0*.5() 

7 

1150 

176 

2*1 

Horizontal cJiamber . 

10 *3 

21 

, 1100 

68*3 

3-1 

Slmiing chamber . 

Fokc ovens 

6*6 

21 

1050 

83, 

2*3 

7*28 

30 

1 1000 

84 

8-4 


For the pur])os(‘ of eilieleiit recovery of ammonia Sommer considers 
horizontal retorts to be unfavourable iji every respect, as the lelativ’f'hy 
high temperature obtairu'd and the subscMpnmt slow rat(‘ of cooling (as 
indicated in the above table) are conditions (piite unsuitable for the pro- 
duction of ammonia. ITe further advocates the use of steam for con- 
t^erving the yield of ammonia, especially dining the latter liaJf of the 
distillation period. Oxygen has a powerful destructive action on 
amnoi'ia ; it is demonstrated that o.vidation of ammonia by air begins 
at 150 t'. and that a mixture of 2*2^o of ammonia in dry air is oxidised 
to the extent of 5*86% at 250° C., whilst in the presence of 2-3% of 
steam only 0'89% of the ammonia is oxidised. Similaily while 12*89% 
of the ammonia is oxidised at 450° C. in the case of dry ammonia air 
mixture, only 2*01% is ih’composeil if the air be moist. The pre.smu'e 
of hydrogen sulphide is also considered lo be a deterrent to oxidation, 
it being more leadily oxidised than ammonia. Mere again, steam may 
.jilay an important role, for by its reaction with sulphur in lln* coke 
ithe eoncentratiim of hydrogen sulphide is maintai«ed. Brielly sum- 
marised the three essentials for jiroducing high ammonia \%elds are (1) 
rapid removal of gases from the zone of high temperature, (2) presence 
of steam, (3) absence of oxygen. 

H. Salmang in ah interesting paper on the p' 'Im lion of ammonia 
b}^ the complete gasilication of coke in the juesem (*■ of air and steam, 
states that from 73 to 95% of the nitrogen is recovered a^j aiynionia in 
the prcsenci' of stea^n and air at tlOO ’ C., this proportion being increased 
to 81-96% in the presence of liiiie. An important conclusion iTrrived 
at by the author is that tlurinj!^ this process the ratio carbon: nitrogen 
remains con^ant. The .corollary to be drawn from *this is that the 

= ' Z. a)ujeu\ hhem., 1919, 32 , 1-18; J., 1919, 
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nitrogen of coke cannot 'I k' converted to amnioni^t uiiless the coke is 
completely ilecomposed. , 

(JljatUHjcn'. 

The mam inten*t^t centrinj^ around the recovery of this constituent 
of the j^^as lies not so much in the value of the product 'for the manufac- 
ture of c,ya,nid(‘s, but becausf* its ]u‘esence in the ^as has a deterrent 
action on oxide purification, as well ms a dt stnictivf' eflect upon metals, 
(lyanoj^f'n recovery should tlnuxdore be considered a lU'ci’ssary adju’iict 
to the gas purification ]>rocesses. Thp latest j)olysulphide jilaiits are 
'capable of removii’p 95-08% of the total liydrof^yanic acid in coal gas.^^t; 
h. ('is(h‘t and (' Deguide have j)at<mted a ])rocess for the simul- 
taiK'ous rmnoval of (■yanogen, hydrogen sulphide, and carbon dioxide 
from c«)al gas by the use of restiictcd (pie.ntities of ammonia and lime. 
The ammonia reacts witli the acid gases, ammonium carbonate, sul- 
phide, and cyanide being binned, which by double decomjiosition with 
tlie lime jircsent are convintc'd into calcium salts with the liberation of 
ampionia. The ammonia is therefore Ixung (onstantly legfmi'rated, 
t^rd may serv^e continuously for ]>ujificat.ion as long as the quantity of 
linu' is not exhausted W. Feld has introduced tlu' following modifi- 
cations in tlie nndhods of cyamtgen iicovery usually practised • 

1. The use of a b‘rrous salt and calcium hydratv to give the nMction : 

FeSO, I d(’a((m),-t rdl(\\---(hS(), t ('a,Fe((‘N), f (3H,(). 

2. The use of salts of which tin* corr('s[)ondiiig oxides are dis- 
lilaceable by ammonia. typical reaction of this jirocess is : — 

2MgCl,-t tNIl 3 -f 6HCN fFe{()H),-- Mg>Fe(('N)c+ tNlT.Cl 1 - 2 H 2 O. 

3. By the use of iron already combined with cyanogen: 

3Fe(CN),-i 0(h(()lJ), f 12HCi\ -3('a,Fe((h\)„ t- 12TF(). 

Feld prf’pares pure cyanides fiom coal gas by first washing with hot 
solution of magne.sium hyilroxideto remove carbon dioxide, then with 
a solution of lead, manganese, or iron to remove hydrogen sulphide, and 
finally with a cold solution of magnesium hydroxide to remove hydro- 
(;yanicacid. By Aiinjily lioiling the ^u’oduct of the last reaction jnin* 
hydroevanhi acid is obtained. 

Removal of IIyurooen Suli'iiiue and SunriiuK (Compounds. 

FI Ifdrof jell Snlph hh, 

('ertain eontributions have been made towards a more, eomplete 
knowledge of the oxides and hydrates of iron, and their behavioiii'.r 
towards hydrogen sulphide. G. Woyman stales that under the 
conditions 'of gas-works practice the sesouisul phide is usually produced. 

CheHi. Jye, 1919, 1, 91 -02. 

2* Engl Pat. 9780, 1915; Gas J., 1919, 146, 761. 

2‘ Gas Wotld, 70, 617. J., 1918, 333t. 
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TIk'tc would appear to be only a small })ro*port^on of monosiilphide 
produced in this process, and this at. hij^lier temperatures of workyij^ 
may eoinhiiU' with suljdiur, resulting in tlie formation of disulpliide. 
Aftei; oxidation of* the ])urifyi»g mass the (piantity of ferrous sulphate 
])resent lias ccjfaijily increasc'd although then' is no direct cvideiiei' to 
show tliat tliis originates from the oxidation of disulphide ^the reduc- 
tion of puyfying ediciency of ()xide\even when mainlained in an alkaline 
eoTidition is considered to be due partly to the ])rodu<-tion of ferro- 
cyanides and of disulphides, amj to the dilution of active oxide by reason 
^of the siiljihur absorbed, 'the author further shows that oxuh' of iroi'^ 
does not become inactivi'. towards hydrogen sulphide until heat('(l to 
a temperature of 800'^ C. The results obtained a]>parently rehu to tlu* 
usf^of hydrogi'ii .sulphhh* in high concentration, and it would Ix' of 
ihterest to ascertain whether the same conditions ar(‘ luamtainrd with 
hydrogen sul])hide at a concentration of 1 which would bring the 
research into line with industrial practice. The result of expennuoital 
work has led tlu’ author to the conclusion that the activity of oxide 
of iron is primarily depemhuit upon molecular structure, and*not 
ii|.on the parti<‘ular degnn' of hydration, altliough the final molecular 
structure may be d('tei mined by the hydiatcd condition ‘in which the 
nniterifil at one tiim* existed. T’he method of cooling th(‘ oxide probably 
^)lays an important part in the question of its final activity as ic^ganls 
the absorption of hydrogen sulphide, for it was found that the ai^tiyity 
of o 1 h‘ which had bemi healed for three hours at 8(K)'^ ('. and plunged, 
into (A)ld water had increased from to Id');,, as coiujiared with a 
.slowly cooled sample of the .same oxide Th(‘ author formulates an 
hyirothesis by whic.h it i.s assumed that the molecules of oxidi' wliii'h at 
SOfTM.' are in a mobile state rearrange themselv(‘s on slow cooling 
in a mor(‘ condensed form. This assumption is borne out by the deter- 
minations of the specific gravity of the material after Inciting to varying 
tcnqu'rature.s, the speiitic gravity being found t.o use, steadily w^ith 
(‘aeh increase in temperature. It is upon tins ground tluuefore that 
sudden (*,ooling of tihe heated material is lec.ommunded. 

The ('hief Alkali lnspec,tor in his annual rejiort stj¥l.es that the 
baekwvanl rotation” system with downward llow^ has fully jiistirn'd 
itself as a means of operating a purifying system This is particulaiiy 
the case if the ('lluTency of tlir, process is mca iri.l by tho absolute 
volume of hydrogen siiljihide absorbed by the, oxide piior to its linal 
discharge and by the capacity of the matciial to de.d with^vaiiations 
m the make of gi^j. As by’ th5 adojitioii of this system the pinifying 
material is operated under moiji:’, favourable conditions, the necessity 
for by-pas.sing small ammints ammonia from tbe seni]>bing system is 
obviated and conaequenil^ an increased yiifid of anmfonia is obtained. 
Various suggestions for khe more se/umtilie control of (Txidc purification 
See G(i-s World, lUlU, 71, .*>0, 



54 


HEPORTS OF THE rRoORESS OF APPLIED CIIEMIHTBV. 


have been made as .t result of invesligatioiiR carried out on the direct 
pBJcess of sulphate of ammonia yianufaeture. These suggestions 
refer to the regiilation of temperature, the ammonia content of 
the crude gas, and the humidity of Vhe oxide. Ourphoy finds it 
difficult to correlate list's in tt'inperature of the working oxide mass 
with the work done as measured by t^ie make, of sulphur, owing to such 
varying influences as radiation losse4>, local (‘vaporation and^cjondensa- 
tion of water vapour within the boxes and connecting mains, etc. "At 
the same time he is of opinion that variations of temperature in a given 
vayer afford a valuable indication as to the activity of the material., 
and are paiiicularly useful in antiGii)ating periods of disorganisation. 

Tt has been suggested that the small proportion of oxygen that must 
of necessity remain in the gas when regeneration in situ is practiced 
exerts a destructive etfect upon the cast-iron mains and services, more 
particularly in those cases where the (uunplete extiaclion of naphthalene 
from the gas constitutes an int(‘gral factor of the purification system. 
In view of this suggi'stion it will be of interest to note that attempts 
lu).ye been made both in this country and in America to revivify the 
oxide by injecting air through the material after the box has been 
isolated from* the gas sf.ream. Owing to th(‘. liability of the mass to 
become overheated during its regeneration this process rcipiinjs ^jareful 
opcu’ation. F. W. Steerc arranges a blower connected in closed ’ 
circuit with the puiifier and by this means (urculates air at three times 
the normal velor.ity of the gas. This is (piickly diluted, and the loss 
of oxygen can lx* replaced by fresh air. which is admitted in such (pian- 
tities as will maintain a safe tenij/eralure within tlu' mass undergoing 
ri'vivification. 

JI. (t. (blman and F. W. Yeoman havi' contributed valuable w'ork 
on tlie subject of the valuation and methmls of analysis of spent oxide. 

An 7 \mtrican writer-^ describes a method sucijcssf Lilly used for 
removal of hydrogen sulphide from gas containing a considerably 
larger proportion than coal gas. The juoci'ss depends upon the 
circulation of water containing jirecipitated hydrate of iron in suspen- 
sion through 'two towers of similar construction to the normal gas-works 
scrubber, the lower end of each tower being open and sealed in a largi' 
tank containing the jmrifying suspension. Tlu' iron in the mixture 
in the tanks is prevented from settling by air agitation, the oxygen 
re^piired for revivilieatiou being also obtained frmn tliis spiiree, ■» 

. I^'fdfihnr (Uuh]muuuIs other thu'n IfijdnxfVH Sidphiile. 

]^. K! Ridj-al and JI. S. Taylor’^" have recently patented a modifiea- 

2- ./.^ 1919, 146, 303. 

Gas 1919, 145, 08, 112, 109; S9i9, 103a. 

2" Gm J., 1919, 146, 495. 

•«» Eng. Pat. [30654 ; Oas World, 71, 203 ; J., 1919, 710a. 
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ti( n of the catalytic process for the removal of carbon bisulphide in 
which tlie catalytic iiiaterial eni])loyed is comprised of oxide of iron 
admixed with suitable projjbiitons of one or more of the oxkh's of 
(•lironniim, nickel, cobalt, cciium, thorium, zirconium, manganese, or 
jnolyl'demim. • J5y the use of this catalyst, togi^ther with a suitable 
proportion of water vapour, the oxides are not reduced by the heated 
roal gas, neither is thi' liydrogiV auljdiide produced in the rea(;tion 
absorbed* hy the catalyst. The reaction temperature varies betweiMi 
;300° and 650 according to the composition and sulphur content of 
the gas and nature of tlie cafalyst employed. ^Vn elliciency of 
is claimed. 

Charcoal, in addition to serving for the removal of illuminating 
hydrocarbons, is also being adopted for the extraction of carbon 
bisulphide and najdithalene. A process based on the a])sorption of 
carbon bisulphide by charcoal should possess special advantages over 
the catalytic processi's inasmuch as the su])se(pient use of oxide puri- 
6ers is of course* unnecessary. W. G. Adam has patented a jnocAss 
for the simultaneous removal of carbon bisulphide and najihthfllene 
from coal gas, and for this purpose (ouducts the gas from the usual 
purification system through granular charcoal contaiix'd in ves.sels 
sunila* to oxide purifiers. The quantitv of charcoal reepnred depends 
•uj)on its activity and the amount of impurities in the gas. It is stated 
that 70 lb. of charcoal per 12,000 cub. ft. of gas (eipiivalent to one ton 
of c( il (-arbonised) reduces the sul])hur content of gas from 35 to 7 
giains p(‘i 100 cub. ft., and entirely removes the na])hthalene originally 
pre.sent in the gas to the extent of 6 grains per 100 cub. ft. Both the 
carbon bisuljihide and naphthalene are recoveied by heating the spent 
charcoal to dOO^'f'. * 


Naimituai.knk. 

Although many of the difficulties relating lo naphthalene st()[)f)ages 
in the mains and services of gas undertakings have disappeared with the 
cessation of tlic process of najihtlia recovery from coJll gas, the disability 
under which tlie industry labours in respect of the trouble affd annoyance 
caused by the deposition of this hydrocarbon has not disa])])carcd. 
There seems to have been no distinct modilicathni 'd < he process adoptial 
i for the complete removal of rfaphthalene from ^oal gas. or of tho.se 
! pfocessch^ involving the injection of an oil spiay jirevent tlie deposi- 
tion of naphthalene. As to the relative merit; of these tw^ methods 
[of d(‘aliiig with th^ problem, the general o])inioti is held that although 
[the comjilete extraction of najfiitflialene from the gas before it leaves the 
I works is to be recommefidod , carries with it the disadvantages that 
[many years are required before the mains and services are completely 


Eng. Pat. 127431 ; Oas World, 71, 44 i J., 1919 , 560 a . 
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cleared from naphthalene ‘by the purified gas, and it is therefore sug- 
gested that this process should be accompanied by one of oil spraying 
in order to reduce tliis period. ' ' 

Tar Distit.latton and i!)Iri[ yd ration. 

F. W. McNear,^- V. W. McKihben,-'^^ and others have introduced 
processes for the clectiical deliydratioi/ of tar. In one form of ^lant the 
eiimlsion flows through a successive series of annular electrodes aifd 
round a series of discs between whi<;h J^n electric field is maintained, 
>^hilst in another ])la*t the emulsion is subjected to a continuous and . 
uniform electrical field. In the latter case the velocity of the emulsion 
is sufficient to cause the polarised water globules to cohere and thus 
separation is effected. c> 

R. Weissgerber and 0. Kruber conclude from an investigation 
of tlie heavy oil fraction of coal tar boiling between 2()()°-265"' 0., that 
contrary to the general o])inion it is not deficient in solid matter. The 
autliors have isolated three solid dimethylnaphtbalenes, from this 
fraction — 2.3-, 2.6-, 2.7-dimethylnaphthalene — the /?-methyl and 1.6- 
dimethylnajjhthalenes being the only geiiiiinc oils j)resent. 

F. Ruszig^' finds that so-called anthracene oil yields brown dye- 
stuffs analogous to the methyl- and phenyl-xanthenes and su'ggests 
that anthracene' oil contains certain triphenylraethane derivatives, 
and in particular phenyl- and diphenyl-xanthenes. The hydrochlorides 
of the brown dyestuffs are soluble in water and act as direct dyes for 
wool and silk. 

J. M. Clark dese-ribes a method of separating the solid obtained by 
cooling anthracene oil, which consists mainly of a mixture of anthra- 
cene, carbazole, and phenanthrene. Tlic solid is mixed with crude 
coal tar naphtha heated to 80'^ C., and by cooling to 30° (J., and filtering 
at this temperature, the major portion of ])henanthrene is recovered in 
the filtrate. Rurc phenanthrene is prepared from this extract by a 
second naphtha treatment, followed by fusion with alkali hydroxides, 
distillation, and then by further treatment with naphtha and decolor- 
ation with ^bone black. The pure product is finally obtained by 
crystallisation from alcoliol. 

The solid residue from the previous filtration is mixed with light 
pyridine, heated to 80° C., cooled, and filtered at 15° C. At this stage 
the soluble portion consists largely of carbazole and the insoluble residue 
is chiefly anthracene. The solubh; ])ortion is separated and subjected 
to a sfcond naphtha washing, and by sulphonatic.i and solution in 

•‘2 l?.S. Pat. 1297378; J., 1919, 4b3A. 

U.S. Pats. 1299589 and 1299590; J., 1919, 403 a. 

Ber., 1919, 62, 346; J., 1919, 455a. " 

Z. ange^. Ckevi., 1919, 32, 37; J., 1919, 217a. 

J. Ind. Eng. Chem., 1919. 11, 204 ; J., 1919, 247a. 
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water the anthracene is removed, and 99*5% carjpazolo |)r(*])aTO(l from 
the insoluble residue by sublinuition. 99-9% antliraceiu' is prepa^Td 
from the insoluble anthraeenfi rfsidiie by re])eaiin" the pyridine treat- 
ment, and by sublimation, di»tillalion after fusion with alkali hydrox- 
ide's, and crystallisation from benzol. 

Detailed information as to tin*, nature of tar produce<l diirinjjj low 
temjierature distillation of coal isNscaree. F. Fischer and W. (Unnd •*' 
by using a revolving fui-nace avoid the superheating of products of 
distillation and obtain consid(‘^‘able quantities of tars which are char- 
acterised by the ])resonce of naphthenes, highly viscous oils, and 
paraffin wax, and by the absence of aromatic compounds, (tas coal 
and cannel coal yield 10% and 14% of tar by weight respectively, whilst 
gaj coals in tar recovery ])roducer systems yield lb% of tar. The fol- 
lt)wing table is given as a contribution to tin* knowledge of the com- 
position of these tars : - 



BH iiiiiiiioii^ ' 

coal. ! 

(Ui- 

ro.il 

U'.H 

N'on-viscons oils 

/o 

Thr) 

0/ 

/o 

lo-D 

'»/ 

/o 

17-7 

Viscous oils (lubricafits) 


lo-o 

11 -.‘1 

IMieno.U 

ii-() 

oO-O 

:i7-s 

Solid jiaraffin .... 

( -1 

l-o 

( -H 

Kesins 

1-2 

U) 

0-7 

Fitch 

19-2 ; 

()•() 

LVO 

Loss and water 

LTb ' 

]7-(i 

Uc7 


It would ai)pcai- tliat the tars deiivcd from complete gasilication 
systems jiossess many of the characteristics attributed to low t(*mpera- 
tnn* tar. 


(k)KK AND (V>KI<: OVKXS. 

Whilst there mnsd always be a cert.iin demand for jiK'tallurgical 
e.oke in this country, ihe future of coke mannf;t( tnred as a by-product 
o^ the gaii-making process is a question which should receive most care- 
ful consideration. Gas coke, adhough ejuinentiy suited for t^e ^)roduc- 
tion of steam pow^^r, cannot be considered be entirely succes^sful as 
a household fuel. For house.l^ofd pur])oses it is to be anticipated that 
the gas-works coke will find stwng competition from that ])roduced 
by low temperature disfilfation, and the serious rise i^ the ash cordent 

” Qea. Abhandl. Kennt. Kohle, 1917, 1, 114; J., 1919, 492a. 
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of (“okc resulting from tlit cxtcDsivo steaming of tlie retort charge is 
tli^refore regarded wiili alarm in some quarters. The conset^iient 
extra clinkering. Tcjnoval of <*linkers, and tiie liigli proportion of unhurnt 
fuel in the cllnki'rs raused by the use (^f fuels containing a high ])er- 
rentage of ash, must' assuredly act. unfavourably upon-tlni sale of the 
juoduct. On the otlnu hand, it is stated that very moderate steaming 
of th(‘ charg(‘ [>roduc(‘s a coke of higl/ porosity which is more adaptable 
for geiKual fuel purpo.si's, it being also more easily ignited. Further, 
the ash content is incieased to such a slight extent as to jirescnt no 
^lifficulties. 

With r(‘gard to metallurgical coke, .Myers. in dealing with the 
preparation of coal for coking, emphasisevs the iin[!ojtance of adequate 
selection and treatment of coal used for this purpose. In this paper 
coals are clas.sitied undei three main headings, (1) large lumps, (2) good 
quality slack, and {p>) slack which requiics washing. The major ]ior- 
tion of tlu' pa])(‘r deals with this latter class, as such coals constitute 
the largest ])ro])ortion of coking fuels used in this (OuntVy at the present 
tilin'*. Fiom a eonsideration of the tln'oretical principles of coal wasli- 
ing, t he aul lior di'toTmines that paitieles of shale of s}). gr. 2-3 and ()'3 in, 
in di;puet('r obtain the same limiting velocity in wattT as a paiticle of 
coal s]). gr. 1-3 and 1*3 in in diameter. The maximum ratio ofuhain- 
eters is t'3 : i, and thus it would ap))ear to lie iinpossibh' to se])arale> 
particles of coal and dross of respective diameters t'3 and 1 without 
a juvliminary sizing. Various ty|H‘s of modi'in washing plant are dis- 
cu.ssed. The use of clear wat(‘r of the correct sp. gr. is consider'd to 
be a most important factor, as it. atfects not only the sepaiation of dross, 
but also the removal of soluble salts and alkalis from tlie coal. W. J. 
Uei^s has examined the nature of thesi* soluble salts and their corroding 
effect on coke own walls, and linds as the result of analyses of tlu‘ 
])umpings from shallow w'orkings. the circulating water at tlu' waslu'ries. 
and tin* diaiuings fiom tlu' washed slack hoppers, that a comparativi'ly 
largr' jiropoition of inorganic salts can b<' removed by adi'rpiate washing, 
'rhe sodium salt coiitent of washed and innvashed slack is shown to be 
as follows :-c 

W .i-licd rnwiisluMl 

Sodium cldoride ..... <>-lS% 

Sodium sulphate . . . < . •>■19% 

It is staled that altliougli the extia <‘Xp('ndituie involved if. substi- 
tuting pit \tater by town waiter to reduce furl her the sohrble salts would 
not appi'ar to be justified, it is freipn'iitly advantageous to increase the 
volume of welter circulated at Ike \vashei;y in order to reduce the .salt 
content of the watc'r adhering to the i^ack. The rate of How of watr'r 

(/(ijf World (Cokimj Srdion), 71, Ai*g. 2, p. 12. 

** Qas World (Coking Hection), 70, Juno 7, p. 18. 
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through tlii‘ washory is prohably a factor of greater importance in reduc- 
ing the salt content of this adliering water. ^ 

Tliere is a general tendency fo employ for heating purposes producer 
gas'made from coal slack in imrnonia recovery plants in place of coke- 
oven gas, anfl*to divi it the high caloiilic power gas manufactured for 
town supjily or for such commercial purposes as furnace healing, etc., 

. lVrha])s^tho greatest dilliculty t\l)e encountered in the distributio!! of 
(it)ko-oveti gas for town purposes will be that of ensuring a constant 
supply. It is not the |)ractj^e of a coke-oven works to store' large 
(piantities of coal owing to (h’terioration alTecting the (juality of t.ly; 
coke- -the cok(j of course being the product requiring main considera- 
tion- and hen(5e it is difticult to ensure a. continuous and ri'gular supply 
o^gas in view of a possible sliortage of coal and tlu' dilliculties of trans- 
port. 

I \('A \ DKScHXf'K Mantles 

II. Vj. Ives, V Kingsburv. and K. Karrcr have investigaled • 
the s])ectial (listnl)ntion of the luminous radiation from incandesreuce 
mantles containing vari<ms mixtures of thoria with other oxides. The 
characteristic features of I he luminous radiations in llu' casi* of tlu' thoria- 
(•eiia fuixturesare exhibited by vanous other mi.xtures but in din'erent 
•degrees. The thoria-ceria mixture which yields the maximum luminous 
ladiation contains 0-75% of ceria, and is obtaiiu'd with a tiame adjusted 
with ‘ S oiili'i' edge just iusidi' the mantle, ljuminous radiation is 
decrea..i-d and lu'at radiation increased by forcing the Hame through 
tin- manlh'. Jn llu' case of a black body colorant tlu* authois calculate 
that whilst tlu' total radiation vanes as the 4th ])ower of tin* tc'uipi'ra- 
ture, th(' luminous radiation varies as the 1 Itli or I2(h pow'cr in Ihe 
icL'ion of I8()()" (’. hhom this it is deduced that it. is more economical 
tioni the standpoint of light radiat ion to heat a small quant ity of matter 
t'O a high temperatuh' tli.in a laigi' ([uantitv to a low temperature. 
This IS proved in juat'tici', but as the diirabilitv of tlu' manth* di'pcnds 
iaigclv upon its weight, a compromise has to be uiade between diira- 
biiityaiid eflicii'iicy. The ideal to lu* soughtfiom t.lu- standii()oint of light 
jModuction is that tlu', lu'atdl hotly shall yield a maximum (-missnt* 
])ow('r in tli(' visibh' K’gion of tlu' spc'ctrum, coin- -"Mated on tlie wave 
lengths of maxiiiiuni visibility^ The maximum | >.''Sii)lc ellicMmcy at- 
tainable by heating a*mantle in the cusloinarv nianneris 2’(i% ; the 
cllii-iency at jiresent realised with incandcsi’enci' mant les is 01'.)“^. 
h’orall mixtun's elljciency is incTi'ased with incn'ast d tempc’ratii*(*, and 
thus for (-eiia mixtures the linyt is set at about Itl.T)" , tb^ melt- 
ing |)oint of eeria. • •, 

d. S. (b Thomas slu,iv^s that the increased efficiency of the inverted 

J. Franklin Inst., 1918 , 186 , 401 , 585 ; ./.. 191 * 107 a . 

1919, 168t, 
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over the uprifflit system of 'gas lighting is to be attributed to the higher 
temperatures obtained due to heat regeneration effected by the rising 
products of combustion. By circulating Vater in the regions of the 
nozzle and injector, and thus maintaining the combustible gaseous 
mixture at a relalivt'fy low temperature, the mean radiafl candle power 
of a No. 3 Aletro burner is reduced from 75-G to 51-7 candles. On the 
other hand by ju-eheating the combi/tible mixture fed to an upright 
burner the lighting efriciency is increased in a horizontal direction 
from ()G-l to 100*2 candles. The followjng results may l)e quoted:-- 


yVo. 3 Metro Horner. 


^ Gas consumption (cub. ft. per hr.) j 
Primary air (cub. ft. per hr.) . . | 

llatio primary air : coal gas . . | 

Horizontal caiulle power . . . ! 

(^andle power at 5^'^ below hori- 
zontal I 

Mean radial candle ])ower . . | 

Candles p(‘r cubic foot at 50° below ! 

horizontal 

Mean radial candles per cub, ft. of 

ga« 


Witlmul 

water 

(•oohnir 

Region of 
injector 
water- 
cooled 

1 Xo7./[e. and 

region ofl 
injeetor 

1 «.il( r-eooled 

3*85 

3*81 

j 

i 3-85 

10*20 

l()*21 

1 10-2G 

2-G7 : 1 

2'GG : 1 

' 2*G5 : 1 

57*1 

58- 1 

P)*G 

81*0 

81*2 

58^0 

75-G 

, 73*3 

54*7 

21*:; 

21*1 

! 15*1 

19-G 

UM 

14*2 


[tjirij/hf [ncanile.'.eenee Hnrner. 


Teinj). of gA.s 
,iiid pniiiiiry 
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jirior to 
coiiiljimt Ion 

0,H COtl- 

oum|it ion 
-(correcti'd 
to 50 m 
luidOtCF). 1 

Vrimary 
jm (eof- 
r•■ele^l to 
>(» In and 
GO’ F ). 

"C. 

1 : 

Cub. ft. j 

(’ub. ft. 

70 

4*80 ; 

Jl-7 

1H» 

’ 4*80 i 

11-7 

130 

4*80 . ! 

11*8 

150 

! 4*80 j 

i 11-9 

190 , 

1 4 80 ; 

: 12*0 

216 

I 4*8() 

12*0 

22(r , 

4-8(» 

11-9 

225 

1 4*80 

' 12-0 

245 

1 4-80 

! 11-8 

270 

i 4»80 

j 12-0 


R.itio. 

jniiafirv 
.or to 

gas. 

( '.Oldie 
power 111 
lioriiS >iit.d 
dlieetioii 

Monzonl.il 
e.oidle 
power 
per cull ft 
of gas. 

2*11 

GG-1 

13*8 

?-U 

. G8*() 

14*2 

2*'JG 

* G9*l 

J 4*4 

2-48 

72*8 

r 15*2 

2*50 

78*G 

lG-4 

2*50 

87-8 

18*3 

<2*48 

92*5 

19*3 

2'50 

• 98*3 

20*5 

2-4G * 

. 99*5 

2.)*7 

2*50 

, 100*2 

20*9 
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Tlie liigliost teiuporaturc to whicJi the riiixtiye can bo j)rolieatod is 
found to 1)0 270° C. The pianiary air supply alone was jnoheated^and 
mixed with the combustible gas. Attempts made 1o obtain a higher 
tenipoiature of preheating oi the jnixture resulted in slight decomposi- 
tion of ('('rtaiti hydrocarbon (-.onstituents of the gas. Further work 
should be carried out in the direction of ascertaining the effect of i)rc- 
, heating ^to higher temperatureslga'^os which are not subject to this 
decomposition. 

(hlKMTCAL ANJ) PjlYSlCAL ( 'll A KACTKKISTK'S Ol’ (‘oAl. (lAS. . 

The studies carried out and the recommendations made upon this 
subject during thq p)ist year are of the greatest importance, and may 
^b« said to have contrifiuted in a greater nu^asurc than any other work 
to the, creation of that sound basis upon which the gas industry is to 
develo[). Cobb and his co-work(‘rs, experimenting along the lines 
suggested by Wie (his Invc'stigation Committee of the Institution of 
Cas Kngineers, have contimu'd work upon the relative efficiencitss of 
gases of varying caloiific power when used in the lighting ar.d luxating 
apparatus to be found U|)on tin? market. The second report of the 
Research Suh-Committee ri'cords the results of a series of efficiency 
^ t('sts carried out with ring burners and with upright and iiuert(‘d incan- 
desc(‘iu!e burners on gases varying in caloiific value from 385 to .391 
B. "h.U. p(',r cub. ft. The results obtained with ring burneis which 
wei'v uitably adjusted show that a gas of this low calorific value gives 
as good a thermal efficiency as any other grade of gas previously tested, 
and that the value of different gases in ring burners is directly pro- 
portional to their calorific pow'ers. In all cases tin* only modificadbion 
leqmred to render existing appliances suitable f(»r use wdtli this gas was 
the ('ulargement of the nipple orifices The latter part of the Report 
is a direct continuation of the lighting section of the first Report and 
deals with the relative efficiencies in use of the different grades of gas. 
Experiments were made with mixtures of coal gas and blue w^ater gas in 
various proportions, yielding gases of from 291 tob^S B.Th.fh per cub. 
ft. These experiments were carried out with a normal upright burner, 
no alterations being effected in the burner for Ih'' different grades of 
gas. The anticipat^id efficiency of from 27 to 28 T. . !i IJ. per candle hour 
was obtained and in^soinc cases exceeded, but vi e experiments show' 
fhat cojnpletely satisfactory compaj-isons of th. -ic different gases c-an 
only be made when ea(;h is permitted to excicise its maximum duty 
in an appliance jltoperly adapted to its u.se. * 

1 his experimental w'ork is beibg continued and at the ]jrc«ent moment 
a study is being made of the effect of the inert constituents of coal gas 
upon the illuminating T<^ver developed by the incandescence mantle. 

** Qas J., 1919, 146, *607 ; J., 1919, 624a. « J., 1918, 681a. 
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Not only does there appear to be no evidence which would refute the 
orifrinal finding of this 8iib-Coninutte(i, namely, that the value of gas 
to the consumer is, h)r general ])ur])oses, iii direct pro])ortion to its cal- 
orific i)Ower. hut the lesults obtained gen^' rally confirm this conclusion. 

Shortly following the enunciation of this ])i*inciple f!. Carpenter 
suggested that it would be directly in the interest of the consumer that 
gas should be sold on the basis of i/ls thermal value rath(‘r than by 
volume, and pointed out that tin' acci'ptanci' of such a principle niuii’t 
eventually be beneficial to tin' gas industry. Jle suggests that as 
V^Lards tiie new standaids to be ailopted 10,000 B.^fli.C. should repre- 
sent a therm, and that the standard gas unit should be a deeatherm or 
100,000 B.'fh.C. He fuither deals at length with the modifications 
to th(‘ existing systems of gas sales whie.li would liUvc to be ado])te(l 
imder the proposed scheme. 

Soon after the formulation of the above proposition the Fuel lleseareli 
Board issued its repoii on the ipiestion of gas standards to tlio Board of 
Trade* Jir tliis re])ort tin* Board reeomnieiids tin' safe of gas on the 
basis of heat energy on the same plan as outlined by (^irj)enter. Other 
important recommendations ri'fev to tire necessity of adjusting con- 
sumers’ appliances in order to obtain the maxiinnm efficiency, to the 
inadvisability of diluting coal gas with inert gases, and to tluv more 
c.onijrletc removal of hydrocyanic, acid and sulphur compounds other 
than hydrogen sulphide. Later in the year as the result of a confer- 
ence b<^tween consumers, gas undertakings, and local authorities, tin; 
recommendations made in the report of tlie Fuel Research Board were 
accepted with certain amendments. These recommendations and 
embodied amendments are as follows ; - 

(1) That the ])roposed system of charging the consumer for the 
potential thermal units KU])pli(‘fl to him is accojiti'd. 

(2) That the thermal units chargeable are to be calculated by multi- 

plying the number of cubic feet registered by t he consumer s 
meter hy the declared gross c.aloiifi<; vahu' of tlu' gas per cubic, foot. 

(3) That the calorific value of the gas is to be eonlinuously measured 
and n corded by a recording calorimeter of a standard type, to 
be passed by the London Has Refi'ri'es. ’fhat the method of 
installing, using, and checking the standard c.alori meter is to 
be prescribed by the London (Ics Referees. 

(1) That, subject to the acceptance by the gas uiulertakirig of % 
stipulations laid down in articles Nos. 1, 2, 3, 5, G, and T, the gas 
cindertaking is to be free to deliv(r to tin* consumer any mi.xturC 
of combustible gases free from sulphuretted hydrogen, and not 
containing moie than 20% of inert con,stituents for two years, 
18% for two years thereafter, and 15% thereafter. 

(5) The gas ui!dert.aking to declare the caloyilic value of the gas it 

V Qaa World, 70, 164, 183, 206 
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intends Jo (Oliver, and to undertake to adjust, and. if need be to 
replace gratis, the burners in consumers' appliances, with^all 
ri‘asonable speed, so fliaT tlie gas d(‘li\eTed can be burned in 
• tliese a])])lian(;cs with ^safety and elliciency 
({)f (Should tkc gas uiuler taking desire at anytime to change the 
calorilic value of the gas suj)ply, due notic(‘ 1o be given to the 
consujnois or their repAsentatives. During tin* period of 
nofice, preparations to be made by the gas undertaking for any 
readjustment of "the consuitiers’ a])pliances which may be 
required, so that the' gas then to be deliveied can be burnexl ii^ 
these aj)pliancos with safety and edicienc.y. 

7) Tlu' gas undertaking, within a period of live years, to supply 
gas at such ‘])ressur(! that, under normal conditions of supply 
and eipiipment, there shall be a [iressuie of not less than 20- 
loths of an iiudi of water on the gas in any main or service-pipe 
of 2 in. diameter and iqiw'ards. 

(S) That the unit to be ado[)ted in chaiging the consumer is to be 
100,000 D.Th.D. 

The huel Keonomy (Vimmittee of the British Association in pre- 
renting their Annual Keport expiess general agreement with the 
•aiiindui'ss of supplying gas on the basis of its heat value, and with the 
Kc'cominendations of the bhud Research Board subject to certain con- 
litions being assured, 'riiey arc' of the opinion that insiidicient ini- 
[lortan < has been attached to the value of methane as a “ steadying ” 
■onstitiunt of the flame produced by the combustion of coal gas, and 
suggested that the proportion of this constituent should not fall below 
^0%. 'riicy further advocate the limitation of the quantity of carbon 
inonoxide present in coal gas owing to the toxic effect produced in ftie 
?vent of small leakages, and recommend that a maximum value of 
2()/n of carbon monoxide should be instituted 
Th(‘ w'ork that has been carried out at Leeds University is of iimnense 
^aliie in indicating the general lines of future progress in the industry, 
but the investigators Have recognised that much li^is yet to be done 
before an absolute decision can be arrived at conceinin^W the future 
jtandards of gas supply. Future research should piobably lie in the 
brei'tion of investigating the question fundament.di\ . w'hich would 
n\'olve the deteriniiuttioii of vakies for each of the nsdtuents of coal 
;a^s studied first separiftely, and tlum in varying ]TrtiiKirti()ns, Insufli- 
‘U'ut is kflowm at firesent about the elTcct of each constituent in deter- 
nining flame teinjigraturi' and iftriicture, radiation efliciency* the 
'ate ot propagation of explosive w^ivc with varying gases and appliances 
ised with (btTerent [iroportions of air. 

^ K. V. Wheeler has sl^o^n that methane and air mixtures containing 

f Iron and Coal Trad^£ Rev., Sept, 12, 1919, 327; J* *^19, 356a. 

Chem. Soc. Trans., 1918, 113, 840; J., 1919, 3^. 
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from 7*5 to 12*5% of nietHanc inflame in such a manner that the flame 
reaches simultaneously all points of the walls of the containing vessel. 
In consequence the inflammation is complete before cooling by conduc' 
lion from the walls comes into play. Mixtures containing more than 
12-5% or less than ’7-5% of methane inflame so that cooling by con- 
duction can take place before the combustion is completed, and conse- 
quently the maximum pK^ssurc in teis case is less than in the former. 

The same author also finds that the speed at which flame is p^o- 
j)agatcd through an inflammable mixture is deptmdent upon the degree 
,of mechanical agitation of the mixture. Tlie rapidity of combustion 
increases with the degree of turbulence, anil a mixture in which the 
speed of flame is normally sIoav is more aflectefl by turbulence than 
one in which the normal speed is high. The lower limits of inflam- 
mability of various mixtures of liydrogen, methane, and carbon monox- 
ide in air together with tliat of “ town’s gas ’’ and air, have been deter- 
mined by H. F. Coward, (\ W. (hT})enter, and W. Payman.'^^ The 
results obtained show that the lower limits for the various mixtures 
may be calculated with fair aee.uraey from Le Chatelier’s formula, 
in wliich jq, . . . are the proportions of the several combustible 

gases in the lower linnt inixtnre expressed in percentages of the total 
gas mixtnnq and Nj, Xaj the corresponding percentsiges for 

each of the comhnstihle gases taken separately, then : — 

jq/Nj -i- Njj h . . . = 1. 

The upper limits in air saturated witli water vapour at 18°-19°C. 
are found to be approximately 74*2% for hydrogen, 15'4%for methane, 
and 74*2% for carbon monoxide. The upper limits for mixtures of 
these gases and also the upper limit of coal gas can be calculated approx- 
imately from the above formula. 

W. Payman and R. V. Wheeler find that small variations in tin; 
composition of a combustible gas have a considerable cffeist on the 
s])ced of flame propagation. A reduction in the proportion of jxrraffins 
and an increase ii^ the pro])ortion of hydrogen, whicli occur wlieii car- 
buretted water-gas is employed to dilute coal-gas, must inevitably 
increase the speed of flame propagation in the air mixture. Such 
works as these clearly emphasise the ijuportance of composition as a 
factor in determining the suitability of^gaseous mixtures for commercial 
purposes and the need for further re8(‘aTcli along these lines. 

The position of the coal gas industry in relation to fuel coasumptioi) 
has \fien examined very carefully by D. Clerk, A. Smitliells, and J. W.' 
Cobb at the instigation of the Institution of (las Engineers. They 

” (Jhcjn. fioc. Trans., 1619, 116, 81 ; :/., 1919, 127a. 

Che7n. Hoc. Trans., 1919, 115, 27 - J., 1919, 126a. 

'» CAem. Soc. Trans., 1919, 116, 36 ; J., 1919, 126a. 

=>» Gas WorU, 70, 333. 
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Jiavc worked out detailed eoiMi)arisoiis with tjic electricity supply 
industry in order that the question from the point of view of coiiseiy^a- 
tion of coal may be appreciated. Tliese comj)arisons show that 
for liVating ])urposes the tlienjial efficiency of tlie gas-making process 
is very inucli ifupeiior to that of the gener.it ion *of electricity, whilst 
this supeiiority is not so pjonuunced in the case of lighting and 
|)owor. Tli(‘ report is a lengtli}^, one, and many factors have to be 
(■•nsidered in arriving at the basis upon which comparisons shall bo 
made. For instance, the determination of the thermal efficiency of 
tin* carbonisation ])rocess is naliirally based upon the assumption that 
the products, namely, gas, coke, tar, ammonia, sulphur, etc., be included 
as heat-containing bodies. On this basis an average of about 71% 
of Uie total heat of the coal is conserved on earboni.sation, this ajqiearing 
m the products, the remaining 20% being employed in the process of 
manufacture. The reporters are strongly of the opinion that the 
niaintenani-e and development of the gas industry are essential in the 
interest of fiu'l conservation. 



MINEKAIf OILS. 

By a. E. Duxstax, D.Sc., F.l.C., 

Re.wirch (lienmL An(jln- Persian Oil (Jo. 

Bktr()M-:u’\i \xi) the Wak. 

It is ii truism to state that the Allies^ success in the. Kuro})ean War was 
largely due to the sup])ly and utilisatioTi of jietroleum. Ccrtaiuly, 
without mineral oil warfare would have remained in a mediieval con- 
dition and an impasse might have resulti^d. It is scarcely possible 
at. this date to imagine strategy and tactics de])rived ( f tanks, airc.raft, 
motor transport, and oil-lired ships, whilst industry on the home front 
lacked a variety of essential petroleum products such as fuel for internal- 
combustion engines and lubricating oils for machinery. 

Some idea of the vital importance of the reaction of petroleum on the 
great struggle may be obtained from a perusal of the speeches at the^ 
Annual Dinner of the Institution of Petroleum Technologists A Lord 
Moulton referred to the importance* of liorneo sjarit as a source of 
toluol and to the various attem])ts which had been made to “ con- 
structively distil ” paraflinoid and saturated cyclic, hydrocarbons into 
aromatic derivatives. Sir (hailes (liemiway, tin* ndiring Presidenl.. 
emphasised the need of continuous study and rcsi'arch and training in 
the t(‘chnology of petroleum- -and in connection with tliis reference 
mav lie made to the munificent gift made l>y the Anglo- IVrsiaii, 
Bunnah, and Anglo-Saxon Companies and Lord ('owdray, the Hon 
Clive Pearson, and Mr. Deterding to the Chemical School at Cambridge 
Sir Frederick Black, the incoming President, made the first reference 
to the pi])c line (32 miles in length) between the ('lyde and the Forth, 
which would have jiroved of the greatest benefit had the war continued. 
He drew attention to the fact that the stupendous total of 3(1 million 
tons of oil was moved into European waters during the war (as against 
240 million tons of coal moved out of the United Kingdom), and em- 
phasised the work of the Anglo- Persian Oil Co. in sujiplying th<& whole bf 
the Medile*rranean area with oil, and tl^e Asiatic I^lroleura Co.’s efforts » 
i n connection with toluol for exjilosives. The Fourtii Sea Jjord (Admiial 
Sir H. Tothill) spoke appreciatively of the. value of oil fuel and the 
carriage of fuel in double bottoms, no less than one million tons being 
brought over t}ie Atlantic in this way. " * 

^ J. Ivst. Pet. Tech., 1919, 5, 221 seq. 
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On a later occasion Sir Frederick Bla(‘k in his presidential Address - 
made further reference to the all-import ant work of the great oil c^m- 
j)anies, instancing the Shell (Group's elTorts in the direction of exjJosive 
^iipi^jly, in distribution of ser*ice motor spirit and in the fitting up of 
till' double boTtoms of cargo shi])s for supplementing oil transport, 
whilst the Anglo- IVrsian ('ompa^iy satisfic<l most of the Mediterranean 
mpplv aj^d rendered invaluable Sv-rvice in conne<-tion with theMesopo- 
amian expedition. Tin* main ])roblems that confronted tlie Allies 
Acre : (1) whether th<‘ worhj could produce tlu‘ aggregate sii|)|)lies 
hat were recpni'cd for tlu' si'rvici' of the war , (2) w'hether the processes 
)f refining (aruhl be so adjusted that the increased (piantities of heavy 
uel <‘oiild be obtained as w'ell as those of petrol, particularly of the 
litji grade rerpun'd for aviation ]jurj)oses ; (3) whether sufliciimt 

'ankers, cars and reccjitacles could be pr'ovided to transpeut arid dis- 
nbute by sea and land the necessary (piantities of (‘ach pi'oduct. 
That. tli(‘S(* jrroblcms were satisfactorily solvi'd I’clkcts th(‘ greatest 
Tcdit on those concei’iied. 

A vast amount of |)crsistent irivestigatiorr and r’csi'arcli was sel) in 
irohoii t hioughout. I ho war, and it is not too much to say that a wider 
rid deeper kuowh^dge of the chemistry of petroleum is one of the 
:ood K’sults of the struggle. 

I’lie RuTinah Oil (.'ompany did a very considerable amount of most 
mj)(>Hant and valuable w^ork, not only for the Eastern camjiaigns and 
he s.'-ation in India generally, but also in connection w'ith sup- 
•lies ot .iviation and motm‘ spirit for Oreat Rrit.iin and her Allies in 
htrope, and at a time wlimi th(‘ situation with regard to tonnage, was 
o aciih'. jiraclically bore the whole bi'imt of Iceejring the luige Indian 
larlcet supplied with its essential rerpiirenumts of illuminating oil, 
nil' batching oil, lubricants, and pf'troleiiru spirits. 

The Anglo-Persian Oil (\)n.pany’s eHoi-fs wei<* largely bound up 
'ith till' f^iRiply of |)et loleum pi’oducts to the M F.F. and to the Navy, 
lu' benzine and kerosene topped from the crude during the prr^duc- 
on of Admiralty fuel oil was distributed mainly ift the East and the 
lediterranean, thus diverting Anu'rican supjdies to a nearer route. 
b\mg to the strategic importance of the Com])any's IVrsian ndineruv^, 
le Mesopotainian campaign w^as pr’ovided with a. ndigenous supjdy 
f all ])etroleum prodTicts, rangiifg from aviation sjai i . petrol, and burn- 
14 ,^ oil to find oil. Tf tliese supjilies had not been juailable on the spot, 
le strain on sujrjdies from other sources and upon the limited tank- 
i'eainer tonnag(‘ w^mld have bc*(m greatly intensilied and flie cost of 
le M.E.F. campaign have been , vastly increased. Investigations dur- 
ig the war showed that^lic benzine was, in itself, a valuable soiiice of 
>luol, the concentratioti ^imounting to about 5%, Avhilst a readily- 
repared concentrate of ^0% could be shipped dir-«'ct fiT)n' the refinery. 

= J. I mi. Pet. Tech., 1919 , 5 , 251 .. 
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From tliis material fui'tlier fractionation j^ave a 30% toluol content 
wl^ich was nitratable, and from wliic^h T.N.T. was made on a working 
scale. Tiiis discovery is naturally of liist importance in the Middle East 
and in India. 4 

A considerabh' aihoiint of work was done in connection with the 
cracking of petroleum distillate to a ncli toluol concentrate, although 
the heaw conversion losses, due to /operating at a high temperature, 
and the increasi'd piodiiction of toluol from other sources j^e vented 
this jiroccss from Ix'ing an economic success so long as tliere was no 
.ready market for the large proportion of uncondensable gases. Similar 
(‘onsiderations ])layed a (*orresponding part witli analogous attempts 
in America. 

l*r(><lnrti(nt of Aroinalk Ili/drornrhou’t from Pcrnian Hravy JH/itilhilr. 

Per cpnl. 

Throughput of 4.")% dist. from Persian fuel oil . — 


Toluene spirit made iil-Hl 

Kesidues ........ 2h'‘U 

'Losses in tanks ....... <)'77 

Conversion losses, gas, and coke .... 51 -('5 

The average s[)irit jiroduced gav(‘ the following results : 

Pcrcentiiqt' ju Pdicntaj?!' (ni 
spirit oiiLMii.il «!rikf 

Benzene 17*1 3‘73 

Toluene Hi *5 3T)f) 

Xylenes 5-7 L25 


In their ow'ii jiarlicular spher<‘s im[)ortan(. service was rendered by 
the (Scottish shale companies, which produced annually 300,000 tons of 
refined oils, and the Trinidad companies which contributed fuel oil, 
benzine, and kero.sene, whilst the bulk of the necessary cargoes, both 
for refined and fuel oils, was necessarily [iroviiled by the American 
and Mexican fields. 

The Commercial, Extraction of Aromatic Hydrocarbons from 
^ Fetrolecm miRiNo THE Wak, 

As is well known, certain crude petroleums contain varying percen- 
tages of aromatic hydrocarbons, those of some Bornean and the Persian 
fields being particularly noticeable in* this respeOt. The coal tar and 
gas industries were quite unable to meet the unilrecedented demand 
toluene for T.N.T. manufacture, but fortunately the Asiatic Petroleum 
Comjtany,' which possessed not onty tlu' necessary aromatic-rich 
petroleum, but also the plant for working it u]), was able to provide tlu- 
necessary supplies. - , 

, Toluv.m from Pelrohhul. 

So long ago as 1907 the late 11. 0. Jones, of Cambridge, isolate! 
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tolueiio from Borneo petroleum, ^ and it a})pear« to be well authen- 
ticated that derivatives of^ tlys hydrocarbon were actually in «Use 
on this Continent long before the war. , 

The toluene j)roJm'e(l fronf i)elr()leum is of gr^at puritv. I)ein" un- 
contamiiiated l)y any sulphur or oxidisible cojujumnds. As manu- 
facturers of nitrotoliiene usually to 11 h‘ pnsence of ])aranin hydro- 

.earbons in the toluene, and as ii itt obviously iiujnacticnlde to manu- 
fjtcture pure toluene from a mixturi' of this with hydrocarbons of other 
series, another method of manufactun* «)f the nitrotolueiu' was adopted. 

, In the hist ])lace, a fraction rich in toluene was prepared by tJu? 

careful fTactionalion of the benzine from ceitain Borneo criules. This 
fraction contained^ 10% of other hydrocarbons, but no benzene or 
xyienes. The preparation of such a fraction was not a very dillicult 
matter, about 90% of the tolueiu' present in the beii/ine being con- 
(■(Mitrated into this fraction. This fraction was then nitrated, and the 
resulting mixtui^' of mononitrotoluene and hydrocarbons was separated 
by fractional distillation. A pure mononitrotoliKme was thus obtained, 
wdiich by further niiration was convi'rted into the tnnitro com])ound. 
Ill a similar way (piantities of nitiution products of xvlol were made. 

‘ BsTiivrATioN OF Tot.i fxe l\ Pktrolfi'M. 

Various methods for the estimation of the t«ilueiu' content of jietro- 
leiim h 've lieen devised. 

IC b Thole ‘ summarises jirevious methods for the determination 
of aromatic hydrocarbons, in particular the sulphur <lioxide method, 
and derives an excellent and accurate assay bv means of density deter- 
minations before and aftei the petrol has been «*\tiai-led with thfice 
its volume of 9.S% suljihuric acid, seeing ihai h-w stramht-run petrols 
contain olefines and that acid of the specilied strength has negligible 
action on najihthenes or paraffins. (Virreetion must b(‘ made for the 
non-additive density relationshij) in mixtuies of aromatic and aliphatic 
hvdrocaiboiis, and this mav be done by imsins oj" a curve. 

M. (}. C^olman and B. W. Yeoman de(einun(*(l the d^^viation cor- 
rection, confirming Thole’s values and carrying the determination 
further by including xylene. 

t d. Tausz and A. SMiber ^ sepiy’ated toluene and x ene from Bouma- 

I uan petroleum by solution in liijuid sulphur dio.^ide at comparatively 
ow' temperatures (- 80° and - 15° P. resjieetively) The sulphur dioxide 
extract was repeatedly extraoled with light ])etroleiim, ^ire’^iously 
■hilled to the same tem])erature, and in this way substantially the whole 
mlk of the aromatic hydroerrbon w'as r(‘covered relatively free from 
)araffins and naphthenes.^ 

’ Chem. iSof. Tmn.9., 19B7, 81, 1116. * 1919, 39t. 

an^ew. Chem., 1919, 32, 175; J., 1919, 5244. • 


./., 1919. 82t. 
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iNDKiKNOUS FuEI. Oil-. 

^flu‘ .Aliricral Oil Production J)opartniQnt carried out lerijithy tests 
on th(‘ j)os.sil)ilit.y of ]>rodu(*in" fuel od from cannds/ and it was decided 
to utilise, tlie plant and tlic trained staff of the gas works for this ,])ur- 
poso. At one installation 100 tons of eannel was treated daily in vertical 
retorts with an output of erud(3 oil of 4f)00 gallons. The oil is hrownish- 
hlack in colour and possesses a ’eliaraeteristie odour. Tl^f sjiecafic 
gravity is about 0-'.)d0, tlie oil is mobile but j)oss('sses a sharp settiitg 
jjoint, diK' to its consideiable wax cailent. It mixes readily witli 
mineral fuel oil and may be ('inployed directly under boihas or in Diesel 
engines. Ibderenei^ lias been made in previous lte]) 0 its to the camu'l 
oil (piestion generally and to the recommendation of tin; Institution of 
Pet roleum Teelinologists’ Committee, and although in point of fact, Ihe 
actual (‘.ontiibution of fuel oil to the Service was almost negligible 
compared witli tliat imjtorted from the Dnited Slates, yet useful jiion- 
eeviug work was done whieh will bear fruit ultimately i;i the production 
of aeiiotabh' volume of insulai oil. In tins direetion, attention may be 
drawn to a moimgraph wlneb owes its origin to tlu' efforts of the eom- 
mit(e(3 referred to^ 


Flame I’jkueitors. 

TIk' (Jerman consisted of a evlindiieal vessel of steel; 

two feet long and 15 inches m diameter, arranged to be stiapped on the 
l)a<'k of tlie op(‘rator‘* Two-thiids of tlie way up was a filling hole for 
oil, near the lop a pressure gaug(‘, aud tow.irds tlie base a cock to which 
waa attached a lle.xible hose ending in a no/zle. In+ernally the ( ylinder 
wiyi dividisl into two compartments, the upper of which held nitrogen 
at a pressure of ‘23 atmospheri's, and the lowin’ contaiiu'd oil. The 
intlainmable material contained light and heavy components cari'fully 
proportioned, and the fornn'r material, which ensured the keejiing 
alight of the ji't. was originally light gasoline and later ether. When 
the oil under pressure is forced out of the jet it moves a friction lighter 
wdiieli ignites a core of a fierce-burning fuse mixture. 

IIelitm eou Aircraft 

Helium in natural gas was siiggestinl in the first jdace by Sir W. 
Kanisay (Feb. HM5). and investigations^ instituted in the United States 
showed' tliat the isolation of (his gas was jiracticable.^^ lly the time 
of the signing of the armistice no less than 147,000 cub. feet of hel- 
ium ^'as in dock ready for shi])ment. *The value of a non-intlammable 

’ Src also Ann. Ucpts., 1918, 3, 80-82. ^ 

“ British Oil JnduatryF W. K. Onuandy, F. M.‘ IVrkin, A. Campbell, A. K. 
Dunatan, and A. H. Scabrook; Griffin & Co., 1019. 

“ S. J. M. Auld, Gas and FUimty Now York, 1Q18. 

See. F. G. Cottrell, J., 1919. 122t. 
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gas with great’ lifting power is obvious from the point of view of air- 
eraft, both in war and peace. 

Productton or Oil from Mixkkal SSouroks. 

• 

The CommiUee appointed by the Institution bf JVtroleuiii Tech- 
nologists presented its final rejiort in April last,*’ and it is statinl 
that as the outcome of the intfriii^ rejiort of August, 1918, a com- 
pany ha:? been formed to pro(lu(‘e oil from bituminous malenal. 
It is anticipated that the company will fulfil a iLsefnl function in inves- 
tigating new types of retorts and in determining the most jirofitahle 
•iisi' and method of treatment of any particular retortable mati'rial. 

A discussion of the whole of this problem is given by K. A!. Perkin. 
in which compariswn is made between the products of high ami hnv 
teiflpe rat lire carbonisation, and a. lomprelumsive snrvev is made of 
the oils derived from Scottish shall*, Kimmeridge shale, p(*at, and lignite. 
In connection with the latter mineral.it is claimed that, after conver- 
sion into produber gas, electric power may be gimerated at O-Ofi of a 
penny [ler B.T.U. Perkin criticises the Munitions Mineral t)il Produc- 
tion Department for desiring yields of fuel oil from tin* steaming of 
charges in gas works on the grounds that the best usi* of tlie jilant 
obvdously lay in productiim of the usual aiomatie by-products, w'hi*reas 
Jow temperature carbonisation could have .sutiplied part of the needs 
for fuel oil. By the steaming process there was obtaini'd only 1.8|.o.()(Kl 
gallons at a cost of Is fier gallon The chief low-temperature plants 
ar’e briefly described In the discussion Ormandy described the juo- 
c(>dure at the lignite works near Ti'plitz, where the carbonised mat-i'rial 
was briquetted by the residue from the tar. He diew attention to 
the lignite deposits in VVernsbuig. where also w'as found clay of ^he 
highest quality. 

S. R. Illingworth gives particulars of a mineral oil obtained from 
the retorting of a shale. Yields of 31 and 18 gallons per ton were pro- 
duced from tw'o materials and satisfai tory percentages of na|)htha, 
kerosene, fuel oil, and wax were contained therein 

A thoughtful discussion on American oil shales and thei^ potentiali- 
ties is contributed by R. F. Bacon and W. .\. Ilamor. '* It is pointed 
out that in (Colorado alone tliere is suHicient retort-abh* material to 
yield 20,000.000,000. gallons oj cnidi* oil whilst in T-tah an equal 
quantity is available.# • 

Fnglish Oil Fields, Ltd., has made consi{h'rable progress in Norfolk.*'^ 

* Nineteen bore holes have been .sunk and evidence of the thleki^e.ss of 

the shale seams ha* been obtained, no less than JOO feel of retortable 

• 

“ See J., 1919, OiOu. 

J. Imst Pet. Tecli^ 1919, 5, ir> ; , I9J9, 10U 

“ J., 1919, 356t. • 

j., 1919, 161 t. * 


« 1919, 337e. 
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material having been ])iorrc(l. Some of the borings passed through 
70 feet of a material whi(‘h is said to yirhl a large ])errentage of wax. 
The oil from the middle shales is all('g<M K) he of good quality and to be 
practically free froni suljihur. .Adjoiniii^g th(‘ property are chalk' and 
clay, and it is pro})hse(l to utilise surplus gas [)ro(lueVon for celfnent 
manufacture. For the occurrence of sulphur in Norfolk shale oil 
reference should l)e made to a paper^by W. Forbes- Leslie.^'' 

f 

Enomsu Pi:TiU)ia:rM. 

So long ago as IHOb the* late Sir Jbcv’erlon Redwood suggested that 
oil might be found in Kngland on a workable scab', and advocated on 
many occasiems that the ultimate' test fd the drill should be ap])lied. 
In 191 1, after examining the* oil found at, Kc'lliam, he stated that a true 
normal pc'troleum had bc*en stiuck and in 191 1 he urged that the boro 
should be deepened, belic'ving that more |)roductivT strata might be 
found at greater depth. It is theirfore a strange coincidence that his 
last official work lay in the examination of the Harvlstoft crude. 

It is of interest to remc'iiilier that the (low of oil at the Riddings Col- 
liery, vMfreton, led to the' c'stablishmc'iit of the* Scottish shale oil 
industry !)>' .lames Young, who between 1817 and ISoO actually refined 
the oil, and produced kerosene, lubricating oil, and wax therefrom. 

'Phe exploration of Fiiigland for petroleum was first instituted by the 
Mineral Oil Production Department; that duty has recently been 
transferred to the Petroleum Fxecutive, the Director of which is Sir 
.lohn Cadinan. 'Phe actual operations are being coirdiicted by Messrs. S. 
Pearson and Son, Ltd. Fjleven drilling sites were selected, seven in 
Derbyshire, tw’o in Noith Staff's, and tw'o in Midlothian. 'Phe llard- 
st«ft well was spuddl'd in on October 15, 1918, and at a depth of 3077 
feet oil was struck on May 27, 1919. The encouraging results thus 
obtained were largely due to thV geological work of Dr, A. (\ Veati'h 
and to Mr. J. F. llackford's chemical investigations. The latter 
observer had so far back as 1915 forecasted very closely, from the evi- 
dence at his dis])osal, the ])robal)le comjiosition and jiroducts of the 
Fnglish oil. The actual analysis made by Mr. J. K. Ifackford of the 
JIardstoft oil is : — 


Specific, gravity ...... 0-823 

Flash jioint (Abel closed) . . '. . ' . .35° F. 

Setting point " . 0° F. 

Viscosity, Redwood 1. at 32° F. . . .212 secs. 

„ ‘ „ 40° F. .. . . 157 „ 

„ „ 0O°F. . , : 74 ., 

■ . 80° F. ' .^7 


i. Insi. Pet. Tech., 1910, 3, 3; 1917, 204, 

See J., 1919, 20Jtt. 

I 
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Viscosity, Knglor at .... 

„ ■ „ 

Siili)liur ........ 

Ash • . , . . • . . . 

Wax (Til. pt. l()l° F.) 

('alonlic value . . . 1 . 

Products from llordstoft Oil. 

Motor Sjdilf. XunwMous divtillatinii ti‘sts uiuhu’ \anou.s (■(uulitioiis 
were undertaken, from wliu li it is asctMtained that thon* can he pro. 
dueled commercially from this oil the following ; Avi.ition s]»int, ; 

first eiaih' commercial spirit. 7*2‘‘h commercial motoi spiiit. ln-(l"j, ; 
toWil, 2l-7'\,. The aviation spiiit has sp }^r. onlytHiSll at (>()'' K. and 
nmiplies with s])e( ifications. 

Kerosene. Lmn]) Oil. or liuinitoj (hi. 'Plu' kero.seiie, hinij) oil, or hurn- 
in^ oil ohtaiiK'd, varies in percentap^ from od to accoidin^ to the 

(piality it is desired to obtain. Ikdh (pialities. however, are exceji- 
tionallv ^mod. and an analysis of kerosene repre.sentiii}: of the 

crude is Sp at fid ' h\ d*783 : flash point (Alx'l closed), l.'kV’ K. ; 
flash point (Abel open). Ibk F. ; file test, IGF’ K. ; (olonr (Lovibond's 
jK'trolenm standard IS-in cell), water-white: sulphur, d-dH'\',. 

Oos 0/7 — (las oil siiUalth' for forming; the basis of fuel oils, or for 
Has-prodiicin^ in pis works, is obtaim'd of <‘xcellent (piality 

Lohi ieotitoi Oil^. The heavy lubiicatine oil obtaiiuMl (.‘M)';.,',) is so 
.* .oisfacturv 111 chaiacter and cpiality that it compiires to advantap* 
with anv of the bi'st Fennsvl vanian products. It has : Sp ^r at fid ' F., 
d*H<tG : flash point, closed 1* .M., 511 F. : flash point, open, 551'" F ; 
file test, odfj ' F. . setting point, 55' F ; viscositv, K I. at |fK)'*F., 
575f) secs ; 1 If)'- F., Id77 s('cs ; I8f)‘ F., 528 secs. ; 2f)f)'' F , 218 secs. ; 
212 ' F., 172 secs , ash, d-f)!';,,. 

'Flic flow of ml is estimated at about lf)f) pilhuis per day. A 
show of oil was found in the Iionville No. 1. well at 2022 feid and in 
IroriNille 11. well at 21 7f). 2filf) and 5d20 feet. • 

Towards the middle of lf)H) a liceii.si* to diill on tin* F«*lhani estate 
was ^rautnd to The Oilfields of lOneland, Ltd. 1 he enterprise is not 
exactly new, for a syndicate struck oil at Kelham on Aiipist 21, H)lJ, 
at 2Mf) f(*et. The Txelhaui oil heavier than that found in Derbyshire, 
»nd on ^eiiif^ topped, it yielded f)l'l% of fuel oil, of Admiralty sjiecifi- 
cation. 

• Petroleum from other Sources. • 

Pnpuu.- J. Il(\ad and .M. Williams describe tin* pesults of an 
examination of two samples of oil from l*apua. The Vailala crude oil 
was li^ht brow jiisli-yellow with blue lluoresc(‘ncc and tesembled Borneo 
J., 1919, 31'Jt. 


I 1 5 secs 

81 .. 

71 „ 

d-2<i''„ 
d-d5f)‘\, 
d-25% 

2d,2‘)d B.Th.U. 
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oil. It had sp. gr. 0-706 at 18-75'' .‘17% (wt^wf.) of naphtha 
boiling bolow HO"" C.'., of a|). gr. 0-7U, was obtaiurd. The fraction 
6(1*- 00" ('. contained 7% of benzene, anA tlie sp. gr. of the iinnitrated 
oil [)ointed to the plesence of naphthenes There was 10% of toluene 
in the 00"- 120° fraction and ld% of x\lenes, etc., in the, 120"- 150'^ cut. 
'rh(‘se facts lend c.onsiderable interest to tlie oil as a source of toluene. 

Mrsopotaniid . — -A belt between Kii^Kuk and Bagdad is oil-bearing in 
parts. Tliere are also oil shows on the Middh- 'figris an^l on tlu' 
Bn pli rates south r)f llit.^*^ 

Alsdcr. At the outbreak of war devli'lopinents were in [uogress for 
*a |>roduetion of 7ttO(K) tf)ns of oil per annum The oil is struck at ■ 
()5()- 165(i ie(‘t, and is accompanied by very saline waiter. Chemically 
tlu' oil is intermediate in charac ter betwc'en Ameiic.iin and Roumanian 
oils and has an aveiagi' sp gr. of 0-02. It \ields 5'^;, of pc'li’ol ancl 
of kerosmie. and hsives a pitch residue of 

Sftiih'ifics t 

Important data w’en* given by Sir Cliarlc's (Jreeiiway in discussing 
Ormandy's paper on motor fuel.-' Tlu' use* of keroseme in (beat Britain 
for motor fuel juirposes ieac-lu‘d 20(h<r0l) tons ]'(‘r annum in 018. and is 
estimat(‘d at lOO.tMrO tons in the near futui'e, a cpianliiy (Mpial to the 
whole ])r’(*-war consuiujdion of lamzine Tin* W’orld's production of ciudc* 
jietroleuiu for 017 was more than 7(M)()(I.(10H tons, and would h<i\c' 
Ikm'U veuy much gieater had it not been for dillicull U's expetumced in 
obtaining drilling and refining jilant and tonnage owing tcc war condi- 
tions. As an exam])le, the Persian production of I ,()! ,'( ),(»('() tons in Ml 1 7 
would hav(‘ been in the lu'ighbourhood of 5.000, 000 muh'r more lavour- 
abtv cii'cumstances, yielding thric c* the total pi'i'-war Ikmiziik' consump- 
tion of tiu' Ihiited Kingdom. The speakei considcMc'd that thiu(‘ was 
at pn-seiit no risk of serious shoitage of straight-run benzin(\ and that 
the ci'ackiug of heaw oils w'oiild, wdien necessary, be the most piomiMiig 
means of supplying the deticieiicy During the same discussion, .Mr. 
'r. C 'riiomson remarked that of the wells sunk in .Mc'xico but at piesent 
shut down, the production w'ould ecjiial half tIu' pre.scnt 'hu production 
in the Cnited States, wdrilst it is estimated that the ultim.ite exjiected 
[uoduction will equal, if not surjiass, the wdiole production of the Cnited 
States. The ])ro<luction of casing-head ga.soline i,u the ITiited States 
amounts to ajiproximately 1B% of the total .straight -run benzine, and 
a much greater amount could be obtained from the great Viiluine of 
natural gas wdiicli is produced. 

M. Summers-- (piotes the 1917 jirodiiction as 5IKl,708,()t)0 barrels, 
./., 1919, 47r. 

Hir. OV;r, d' Elect., Aug. 23, 1919^ 1919, 377 r, 

J.dnst. Pei. Tech.t 1918, 5, 56. 

J. hist. Pei. Tech., 1918, 5, 148. 
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;uk1 ^ivos tilt' tSntisli cajiital investiMl in oil as ri‘J5,<HK).0(M), whilst 
tho corrt'siiondin^ Aniorifan fit^iin* is £.‘J80,(>0O.(1(K). £2l).r)r)8,5r)8 of 

Pn'itish capital is iiwc'stcd in •Mc^ito, wlnnv, in 1917, rio/i^'i.TTOharrels 
\\cro])rodiiccd. ^ 

(’. V. Smith, in an interesting survey of tlie geitesis of the American 
?etrol(‘iim Institute, points out that in tlie year 1917, 880 casing- 
head gasoline plants wt're in operatitni in the I’nited States. priHliicing 
217.881, iflt gallons of sjiiiit from an axt'iage \iehl of half a gallon per 
plOO cubic fet't. He disclosed the fact that 18'*', of the powi'r used by 
the Ibitish Navy was d('ii\ed from jH'troh'um, and that the Ih'i't steamed 
*7 million miles |)er month. In 1918 three million tons of fuel oil was 
^hipped from the States to the Allied Navies, together wit h one million 
Tons of other petroknim })ioducts. Illustrating the ('uonnous demand 
foi*gasoline, lu' instance's the estimateel total •)f petrol-diiven cars in the 
I'nited States to be seven million. /.c. a car for one family in every four. 

TuK I;>TAM)AMni.SATroX OF Pki’koi.kimi Tkstino. 

Reference should lie made' to a valuabh' contiibiition to this subject • 
bv A. Pliilip.-* The author ( onsiders that it is not piaclicable to issue 
standard test sarnjih's, as is the case' for the iron anel steel iinliislry, 
but jirefers to have laid down the most pfe-cise ami eh'tailed in.st ructions 
for tlie earrving out e^f the vaiious o]ierations involvi-d. A considerabh' 
body of investigations alre'ady e.\ists, owing to tin* ae-tivitv, amongst 
others, of the Hiireau of MiiU'S in Ann'in-a and our own National 
Physical Laboiatory. What is now needed is the we'Iding of these 
leM'arches into a comprehensive whoh' bv some international or inter- 
allied commission, which, sitting pe'imam'iitly. shall institute' empiirie's 
into ne'W iiH'thoels of proee'diiie and u‘\is«' e'xisting ti'chmepie'. ^ 

Natituai. (}\s 

,\ltentie)n ha.s alre'aely be'e'ii drawn to the' iseelation of he'lium freiin 
Vnie^rie-an natural gas, anel tei statistics lelating to the' proeluetion of 
easing-head ga>eilme. A cemsiderabh' amount e)f work has been car- 
ried (lilt frenn tin' staml jioiiit of hyelreicarbons as a starting-out peiiiit- 
for synthetie- che'inical industry. Jhe'liniinary exjee'rime'ntsjiavei shown 
the practie ability of the eannmercial chleirination of natuial gas, which 
is largely ceimposeel of methane. Methyl e-hloriehi and carbon tetiu- 
e-hloride, wide'ly in elemand foi» tire e*xtinguishing appliane e's, are botli 
Uiiportant eh'ri Native's. Spi'e*ially ae-tivate-el charcoal ajepe'ars to be 
the be'st* catalyst for the chlorination of natural gas, and the* cfTe'ct 
of catalysts in gei^eral is di.scu:?se*d by R. \'. Keikatnur.--’ , 

W. V. Dykema points out tjiat if the sj). gr. of the* crude' enl is less 

Oa-s Afje, 44, 5o. 

Inst. Pet. Tech# Oct. 21, 1919; J., 1919, 939.4. 

2^^ J. Amer. Ohe^, Soc., 1919, 41, 120; J., 1919, *1991. 

TJ. S. Bvreau of Mines, Bull. 151, 1918; J, 1919, 99a 
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than 0-920 the gas r^n be profitably treated for reeovory. Most casing- 
hejad gasoline is blended with about an e(pial bulk of naphtha, i.c. 
the fraction removed after the straighV-run gasoline has been distilled. 

G. W. Jones and V. ('. Allison ])a>’s natiiial gas rich in methane 
with a slight excess of chlorine through a tube which colitains a suitable 
catalyst, heated in an electric furntjce. Suitable conta(;t agents are 
gas-mask charcoal and steamed anthracite, coal, both of wjnch have 
a high absorptive capacity for chlorine. The reac.tion begins at 250° 
and increases in intensity to 500" (\, beyond which the charcoal is 
.attacked. Methane and ethane may be (ompletely chlorinated by 
selecting a suitable rate for the gas mixture, whilst by increasing the 
gas v<‘locily <hloroform also is produced. 

On the same lines, the attack on petroleum as jI basis for synthetic 
chemistry, should be noticed the patent of G. G. Oberfell and H. h. 
Boyd,-^ in which chloTo-])aralfins aic converted into acetic esters by 
treatment with an alkali acetate and acetic acid in presence of an 

alkali sulphate. 

« 

JblK (’(LMI’ONKN'I'S OK BkN/.INK. 

Although the determination «)f the olelinic, the sulphur, and the 
aromatic cont(‘nt of benzine is comparatively sim))le, hitherto there 
has b(*en no clearly defined way of I'stimating the relative pro]H)rtions 
of parafiinoid and cyclo-pa raflinoid hydrocaihons. The investigations 
of (\ Ghavanne and L. J. Simon ap[)ear to fill this gap. The, 
fundamental obseivation is that paratiins and cyclo paraffins have 
difierent critical solution temperatures in aniline For examph*, in 
the former case the (\S.T. varies from 71° to 60° C., •whilst in the latter 
it is from 10° to 19°, tin* hydrocarbons varying from (^5 to (V Some 
interesting analyses are epioted of Borneo, Sumatra, and Persian 
benzines, the results of which, however, await confirmation. An 


example will illustrate the claims : — 




l*'T^iari 1 

I’crsi.Tn If. 

ih'nzeifl’ ..... 

A) 

. 2-31 

/o 

1-0 

Toluene ..... 

. 2-5.5 

4-0 

Xylene ..... 

. ()-6r) 

6-0 

Higher aromatic hydrocarbons •. 
Cyclojientane * . 


2-7 

. T)-6 

— ,, 

Methylcyclojientane 

. 6-2 

2 

CVcJdhexane . . . •. 

. 1-7 

1-5 

Methylcyclohexane 

. 6-4" 

4-0 

nimetiiyh’.yclohexane . * . . 

. 3-3 

• 

5-0 

.7. Iml. Eny. Chvm., 1919, 11, 639; ./., 

19W, 599a. 


*« U.S. Pat. 13^2583 ; ./., 1919, r)54A. 

f 


“ Compids rend., 1919, 168, 1111 ; 169, 70, 

186, 285 ; J., 

1919, 619a, 672a 
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Evidently the method depends very considerahly on the oilioacy of 
the fractionation. * 

(’havanne and Simon detefmitio the aromatic content in petrolcitm 
spirit by observation of the ejitieal temperature solution in aniline 
before and afttr removal of tlie l)enzenoid hydftx-arbons. The two 
temperatures beinj; represc'nted by T, and T.^ the aromati<’ content is 
^Mven bv A^-K (T., -T,). When Ag is not j^reater than 15 2()T(p 
ijrt. V arious corrections are made for oletines and traces of nitro- 
conqumnds left in the st)irit and for slight depart un's from the athlitive 
law. 

* A mixture of two acyclic hydrocarbons or a mixture of one acyclic 
and one saturated cyidic hydrocarbon obeys the additive law so far as 
the (\S.T. in aniline is concerned, but a mixture of two saturated 
oydic hydrocarbons does not oliey this law. The addition of an aro- 
matic hydrocarbon to non-aromatir; hyilrocarbons results in a depression 
of the C'.S.T. proportional to the amount of aromatic hydrocarbon added. 

The same method is available for the determination of naphthenes 
in the [iresenee of paraffins, but the jietroleum should be so fraetiom^ted 
that only one saturated cyclic hydrocarbon is containcMl in the fraction 
under examination. In this <*ase a.ft(‘r the imiioval of the aromatic 
com pounds the estimation simply becomes a determination of the (’.S.T. 

Ill general the results may be obtained from the following expressions, 
in which the contents have been empiiically evaluated:- • 

Aromatic content (Ar)- l-IH (T_, T,) 

(Jycloparaffins (f')' 

Alicyclic^iydrocarbons 100 — Ar — t *. 

!f olefines arc' present the value d', must be* e.xprc's.sed as 'r,-|-0-lE, 
where E is the jiercentage of olefines in terms of amyleiu'. 

Hkxzixk. 

The evajioration velocity of motor fuels has been determined by K. 
nieterich.^*' Light, medium, and heavy benzines, Lenzol, and alcohol 
have been investigated. A short, stec'p, straight curve indicates the 
best quality of fuel, whilst a long, irregular curve is c-harac-teristic of a 
fuel containing a high proportion of less \olatile components. 

* }[. Wegrzyn has .studied tlie action of the (Lignard reagent on halo- 
genated fccnzinc fractions of Eoryslaw crude oil. The brown deriva- 
tive's gave no fatty acid, but tlu,- chloro-coni|)ound of frac-.tion 80°-156° 
L- gave a 40% yifld of a mixture of carboxylic, acacls, cliic'f ainongst 
which it is alleged occ urs he.^'ai^aj)hthenecarboxylic aedd, 

Wholly unsuccessful atfempts were made to obtain acids from solid 

retrolevrn^mi, 12, G7G ; ./., 1919, '2Ua. * 

Pdrokuni, 1918, 13 , 241 ; J., 1919, 278a. 
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Fukl Oils. 

F. Tinker^'* finds that stable mixtures of |*iteh-(ontaininj^ tars with 
mineral oil may he ju'odiieed hy means of an oil intermediate in respect 
to chemical composition and surface t,cnsion. The intermediary oil 
mav be an as))haltic residuum or an oil licli in aromatic comjionents 
or a “ blown " shah* oil. .\ppro.\imatcly ctpial proporlions of tlie three 
constituents are used. In an addition to Ins patent he makes the claim 
that the moie comj)lete stabilisation of the mixture may be etfed^d 
by the incoi jioration of alkali, insuflicient to neutralise the total con- 
tent of organic acid prt‘sent m tlie oil ; llu' addition of 0*5'J/o of 10% 
aijueous ammonia is a suitabh* amount in most cases. 

Reduction of viscosity of mineral oils or residues may lie accoiiijilished 
by lieatin*^ to .‘160'^ 420" (' under 1 (1 atniosplieres ])ressure.'*“ An 
alteration in the molecular condition is clainn'd without any further 
tluTiual decom j josit ion. 


AsiMi.M/rs. 

.5. jVlarciisson has contiil)ute<l in the past ver\ materially to the hij^hly 
involved chemistry of this complex subject. Two pa])ers may I'le 
noticed.*' ddie asplialtO{.ieiiic acids in natural asphalts are brow'ii 
tarry matters containing considerable amounts of sulpliur. They form 
sparingly soluble sodium salts and on ])rolonged heating form anhydrides. 
At high temperatures they are convent cd into substances whieli resemble 
asphaltenes. 

The bituminous components of natural and artificial asphalts, in- 
soluble in petrcjleum ether (asphaltenc*.s), rc'senible coal in t hear behaviour 
to reagents ; they contain rather less nitrogen and more hydrogen, 
but are, unlike coal, soluble in benzene and carbon tc'tiachloride. The 
carbenes wdiich occur in grahamite are insoluble in carbon tetrachloride 
and also resemble coal. Albertite, wdiich re})rescmts a further stage in 
inspissatioii, is insoluble in organic solvents, and the name “ carboid ” 
is suggested for such substances. The resemblance in the behaviour 
of coal and a.spht^ltic substances must be ascribed to the common 
jiossession .of ])olycyclic structure and similarly linked oxygen. 

Refjn ehy Technique. 

Reference should be made to the app«‘arance of the first British 
monograph on this subject by A. t'ampbcll.^- The author was for many 
years the manager of the Burma Oil ('ompany’s refimuy in Rangoon and 
write*^ wdth authority on a subject which has attracted singularly little ‘ 

Kng. Wats. 130(»9‘J and 132960 ; J„ 1919, 711a, 856a. 

Allgcra. Gc.s. f. rhem. Iiid., Oer. l‘at. 308197 ; ./., 1919, 5 a. 

Chem.-Zat., 1918, 42, 437 ; .7., 1919, 98a. jU'U. k. Mat€rial]yruf., 1918, 36, 
209; J., 1919, 453.\. 

C. Griffin & Co., London, 1919. 
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attention. 'J’his state of iilfairs. however, is lilvel\ bo reiueilied in view 
of the establishment of the ^\nglo-rorsian Oil Company's ivlineiy^at 
Swansea and the developments wliich are imminent in other directions. 
At the inaugural ceremony in^Alay of this year, ^lie Chnirman of the 
<A)mpany, Sir Ciiarles (Jreenway, in explaining the reason for tlu* refin- 
ing of crude oil in this euuntiy, ^nade the happy comparison that the 
tanker wjjich briiig.s in tlie oil m.iy he regarded as an extension of the 
]»i^)e line from the fields to the sealioard. 

bulletin 170 on Oil and (las h’lres (I’etroleiim Tecliiiology, Hiireau 
of Mines) discusses at length tlic foam iiu'thod of extinguishing oil* 
lire.s, and the imjiortance of the subject is borne out by the fact that 
during the years 1908-1018, 12.850,000 barrels of oil and 5,021, 500, (X)0 
ciib^c feet of gas were destroyed, involving a loss of $25,252,200. Small 
gasoline fires are best extinguished by means of mixtures of saw«liist and 
sodium bicarbonate containing 8 lb. of the .salt to 1 i-iibie foot of saw- 
dust. , 

Writing on the present stale of refinery jiractici'. M. W. Dean dis- 
cusses the urgency of pcrmitlinga liigher final lioiliiig point for gasoline 
and suggests 2d0° there])}’ incr(*asing the available .su[)pli(‘s liy 
15 20%. (rreater etlicicncy in fractionation w'ould bring about a 
further 10% increase in yield. 

Tile application of the sodium jilunibite inetliod of dehiilphurising 
oils is described by S. Schwertz and if. (I. Ni'vitt. The following 
s .’pliur contents are given: Apjialachian, 0-05 0'()8% ; Lima, Ohio, 
U-J 0-5% ; California, L0% ; Mid-Continental, l-0'46 1-3%; Texas, 

2 0-3*0% ; Mexico, 3-0~4-0%. 

The statement that the Badische Anilin und Soda-Fabrik has 
taken the initial steps in the production of synthetic mineral oil, pos- 
sibly relates to the reduction process of Bergiiis in whicli, under very 
high pressure, hydrogen may be added to uiisaturated hydrocarbons 
and even to coal substance. 

Dealing with the perennial subject of the <uly coii.stituents of acid 
tar. S. Gasiorowski and G. v. Kozicki obtained by steam distilla- 
tion of an acid tar, an oil of sp. gr, 0'9(>H5 at 18 (\ which Whs entirely 
soluble ill liipiid sulphur dioxide, thus showing that (he effect of refining 
by sulphuric acid is to remove iin.satii rated coiiijiounds. J^eference 
should be made to the work of B. T. Brooks .iiid J. Humphrey.'’® 

• 

J., 19H). 3l>7k. 

Oil and Gas ./. 1^)19. 17, 5:2. ' 

Petroleum [Chicago), 1919, 7. 

1910, 9r. 

Bergbau u. Huttc, 1918,' 4, 181 : J., 1919, 35a. 

J. Amer. Chem. Boc., 1919} 40, 822; J., 1918, 381a. Ann. RepU., J9I8, 

3, 64. • 
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• (JllACKlNG. 

^ho volume of patent applicationst iiu this field shows no signs of 
diminution and thc’number of permutations and combinations of the 
variables is appareutly almost intinite. There is no ^modification of 
outstanding novelty wliu^h can be quoted. 

The most imjiortant (tommunu'atioif on tlie subject is by 0. Aschan,** 
who lias written a valuable summary of the commercial asjiei^j of crack- 
ing Russian residuum or masut. At the present time, after to])j)irig. 

^Russian <-rude leaves a residue of which l(J% is worked up for fully 
refined juoducts and the remainder is used as fuel oil. The effect of 
refining is to double tin? jiric.e refei red to the crude oil. Seeing, however, 
that the. market can only absorb a limited amount of refined material, 
the possibilities of crac.king were investigated. Asehau distingu^dies 
between true cracking and a ])reliminaiy simplification of complex 
molecules. 'ITue cracking sets in at about 3()(r 400° C.. hydrogen being 
clhuinated. Under high pressure the jioint of molei'ular scission is 
dirfAited to the miildle of the molecule but at low pressure the point 
of rupture is dispbuA'd more towards the ends of t he molecule and a high 
gas yield results. Yields and analyses of a Iaig(‘ number of oil gases are 
tabulated and the production of aromatic hydrocarbons and of pure 
isoprene is discussed. On the basis of a 1b% utilisation of masut for 
cracking it is estimated tliat 2.584, 000 tons of this material would be 
employed, yielding 1,1 1)6, 740, ()()() cul>. m. of oil gas, 1,180,080 kilos, 
of isoprene, 08,405,080 kilos, of benzene, 12,558,240 kilos, of toluene, 
and 11,498,800 kilos, of oil-gas benzine. The tendency to regard the 
unsaturated products of cracking as potentially valuable for synthetic 
chemistry is becoming marked. 

Aotiox of Reagents ox Petroeeitm. 

The action of anhydrous aluminimn chloride, which lias been pro- 
posed on several occasions as a means of cracking jietroleum, forms the 
subject of a pajier by A. Pictet and 1. Lerezynska ; 10% of the 
reagent dk’solves in tlie higlier fractions of petroleum (kerosene to 
lubricating oils) forming a brown solution which, on being distilled, 
yields a fraction boiling from 40° to 140^ U., almost indistinguishable 
from straight-run benzine. Kerosene from Galicia yields 50% of 
cracked benzine, froVi Baku, 40%, and from Baku lubricating oil, 31%. 
T’hc latter benzine contained 35% of paraffins and 65^0 of saturated 
cyclic hydrocarbons. The residue, an being freed from the reagent, 
resembles asphalt and is probably formed by the pol^mierisation of the 
unsaturated nuclei from which the side-chains have been removed by 
the action of the aluminium chloride. 

• 

‘® OJveraigi af Finaka V dmskaps-Soc. ForJiandU/igar, Reprint ; J., 1919, 401a, 
Bull. Soc. CMm.^ 1916, 19 , 326; J., 1917, 1098. 
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An interesting reaction has been discovered bv K. V. Lynn.*'’’^ who 
has shown that nitrosyl chlr^id^i reacts with the lower ]jaraflin hydro- 
carbons liberating hydrogen chloride and forming a yellow oil which, 
on being distilled, yieldt^d admixture of ketone%. 

,1. Tausz projioses to measure the undesirable coiitent of ])etro- 
Icum (c.//., unsaturated liydrocflrbons, sulphur derivatives, asphaltic, 
.resinous^ and phenolh* compounds) by their reaction with alcoholic 
iliercuric acetate and the liberation therefrom of acetic acid. 

Origin of Pktrolegm. » 

F. Mabery^^ has identified nitrogen in the lighter petroleum of 
th(‘ Eastern American field and in the heavier oil of Texas, Okla- 
hfjfna, Louisiana, Olno, Kcnsas, and Baku. T}ie.so observations, to- 
gether with analyses made by Mabery and Takano on Japanese oil 
and the figures quoted by Engler for Oerman, Oalician, Roumanian, 
Sumatran, Sou(*h American, Egyptian, and Algerian crudes, appear 
to indicate* that the organic theory of the origin of petroleum is .well 
founded. 


J, A))m. Chm. 1019, 41, m 
'*= PrtrokiuH, 1018, 13, (MO; ./., 1010, 4a. 

J. Amcr. Chem. .Voc., 1010, 41. 1690; 7., 1920, -1a. 



COLOURING MATTERS AND DYES. , 

By Fiii:i>kiuck M. Rowf,, A.T.C., 

^Lecturer on Dijeslufj'i tn the Manchester Municipal Colleijc oj Technology 
and in the University of Manchester. 

The outstaiKling foature of tlio y(‘ar 1919 lias boon -the transference of 
industry from war to ^leaee conditions in this country, which has allowed 
our rejuvenated colour industry to concentrate its energies on tlie manu- 
facture of dyes and intermediates, and to relinquish the manufacture 
of its quota of explosives and poison gasi's. 

Ifi a review of the jirogress made in this country, it must be frankly 
admitted that the advent of peace found our colour manufacturers 
with their programmes for rmidering our colour consumers independent 
of German dyes but half eompletiid. Nevertheless, the progress that 
has been madi* is very real, although the occasional outbursts of 
destructive criticism, emanating in some cases from those who should 
know better, may have imjiarted a contrary impression. The astonish- 
ing fact is not that progress has been limited in extent, but that our 
ihanufacturers have been able to build up the industry to its present 
proportions under the very trying conditions of the last five years. 

The development in this country up to the present time has been 
niainly in the commoner and cheaper dyes which can be manufactured 
quickly and in large bulk, and in such classes we have little to fear from 
competition. With certain exceptions, special and more expensive 
dyes have been manufactured in comparatively small quantities, the 
deficiency being met to a certain extent by supplies from Switzerland 
manufactur,^'d largely from British and Brcncli raw materials and inter- 
mediates, which have re])laced similar German materials on which the 
Swiss were dependent formerly. 

The conference on dyestuffs at the .Annual Meeting of our Society 
in London afforded Un opportunity for the ventilation of opinions of 
great value on the position of the industry in this country, ‘^the para- 
mount inqiortance of its establishment on a sound and permanent 
footing,^ and the policies which might be adopted in order to attain 
that end.2 * It is clear that although niu(ji has been accomplished, much 
yet remains to be done, particularly with ^regard to bulk outp®;, for 

^ 11. Levinstein, J., 1019, 246 t. 

= J. Morton, 1019, 260 t ; E. V. Evans, J., 1919, 256 t. 
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the fact that the erection of plant has not kept pace witli the ])ro"ress 
of technical research has been an important factor in limiting progress 
in the development of the*cojfcur industry. Ourinj; the war period 
priority for essential plant eoyld not be obtained, and in addition cases 
may easily be conceived where the whole mat^rial for a particular 
plant may have been available }j'ith the exception of the most essential 
component part. Further, a grca^ vari(*ty of |»laMt is required com- 
prising, as it does, materials such as bronze, copper, ‘^lass-enamel 
ware, lead, nickel, acid-resistin" iron, and acid-resisting^ (mamelled 
steel capable of withstanding sud<len change's of te'inperatiire and 
moderately high pressures. In fact, the further development of our 
industry is largely a question of engmeering, and in this (;onneclion 
it is satisfactory toMiote the prominence rc'cently given to this im])ortant 
sulqect of chemical engineering. 

Much plant and many buildings, therefore, still remain to be erected 
at high cost, whereas the corresponding German plants wen' not only 
erected at a much lower cost but that cost has been already written 
off. As, moreover, the united ca])ital of the combined German* <lyc 
and chemical firms approaches £“)(),( )00,(I0(), the necessity for continued 
Government assistance is obvious. 

In accordance with the Government scheme for assisting the dyc' 
industry, a Trade and Licensing (\)nimittee was apjiointed t'arly in 
the year, its functions being to determine the colours and intermediate 
I "oducts which shall be licejised for import into the United Kingdom 
ai.'i in what quantities, and to advise the (\jmmissioner of Dyes as to 
the colours and intermediates the manufacture of which should be 
specially encouraged and tlie order of their importance. 

'the unlicensed im])ortation of intermediates and synthetic dyi's was 
made unlawful by th(' Vrohibition of Imjiort (No. 28) Proclamation 
of February 25, which is administered by this ('ommittee. Meantime 
a general licence was issued for the import of dyes of 6o//d-/h/c Dominion, 
Anu^rican, French, or Swiss origin. In order to make the scheme of 
control effective this general licence was wdtJidrawn in June, and a 
Gentral Importing Agency was established, to which all t^es imported 
into this country must be consigned. 

The assumption has frequently been made tlial huge stocks of dyes 
had been accumulated in Giymany for the purpose of Hooding the 
niarket as soon as the war was over, at prices against which our manu- 
factured would be unable to compete, but as a matter of fact ajiparently 
little competition is to be feared from Germany for the time being, as 
under the Peace "Treaty of their stocks as at January J , 1919, are 
to be surrendered to the Allies. After .satisfying their home demand 
from the remainder, it would appear that little, if any, wall remain for 
export; moreover, untif 1925, 25% of their annual output is to be 
surrendered to the Allfes. It is understood that our share of the first 
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consignment is now on the way, and the disposal of these dyes, received 
in part payment of the war indemnity, is receiving attention. These 
dyes, it is to be hoped, will prove to bh tfiose of which wo stand most 
in need, for their arrival — continuing , until 1025*— would ease the 
situation and allow rtur manufacturers a broatfiirig s[)ate in whicli to 
contiime their development and conso^lidate their ])osition. 

With regard to the economi<*, aspect of the dye qu(‘stion, it is to be 
hoj)ed that eflorts towards cheaper production will soon prove fruit>- 
ful. In this connection it is to be regretted that the reduction in the 
|)ricc of coal, whilst no doubt a great boon to individual householders, 
IS to be effected, apparently, at th(‘ exj)en.se of industry ; the extension 
of the reduction to, at any rafe, our “ key industries ” would have 
proved of very real assistance. On the other hand, as forecasted in 
last year’s Report, there has been a movement towards the levelling 
u]) of prices, as the various firms connected with the Interessengemein- 
schaft have been comfielled to increase the jirice of their jiroducts, on 
account of the stagnation of the industry nnd the; increasing costs of 
raw . materials and labour in (icrmany. 

The amalgamation of the firms of British Dyes, j^td., and Messrs. 
Revinstoin, Ltd., resulting in the formation of the British Dyestuffs 
Corporation, Ltd., will allow this country to present a more united 
front in the future commercial struggle, whilst the acceptance of the 
jiosition of chairman of this firm by J.ord Moulton, has given the 
greatest satisfaction to all concerned. An increase in the capital of 
the concern — which now employs about 300 trained chemists and over 
6,(KK) workpeople — to £10,000,000 has been authorised for further 
developments. The number of products manufiudiired is steadily 
increasing and now includes an excellent range of colours of all classes, 
and whilst the number of colours in this firm’s lists starred as availabhi 
in restricted quantity only is rapidly decreasing, the temporary pro- 
ducts of the early days of the war have now been entirely replaced by 
standard products of recognised jnirity and value. During the year 
under review im])ortant additions have been made to the number of 
dyes manufactured, .such as : Alizarine Celestol, Cooma’ssie Violet 
(Formyl Violet S4B), Lissamine Green B (Wool Green S), Gallo- 
c,yaninc BJ), Monolite Red R (Lithol Red R), Chrysoi)henine G, five 
vat colours, and bases for lur dyeing Rhodamine is promised for 
the near future. Tho excellent pattern cards issued by this firm with 
regard to the dyeing of khaki material for civilian purjioses vffere y)ar- 
ticularly commendable. 

Desirable as was the above amalgamation, there is still plenty of 
scope for individual enterprise, for the ..numerous firms engaged in 
colour manufacture in this country can all show a substantial record 
of progress in quantity, quality, and variety of their products. The 
nmnber of firms is now too great to allow all to be mentioned here, but 
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flonic instances may bo quoted. ^Messrs. L. B. Holliday & Co., Ltd., 
only coniiuencod tlio j)rodu( tioii of dyes and i/Viigs early in 11U8 ; 
witldn six niontlis 20 indivtdufll ])rodn(ts ^\e^e bein«j niamifactirt’ed 
with a total output ot oO tonsjKU- month, while af|>resent these tigurcs 
liave been trended and they will no doubt continue to inerease us 
further extensions which are in ^]»r(\mess are completed. 

'rhe Solwav Dves Co. are supplyinjr the honn' market with e.ojitinu- 
ou.sly inereasinp: quantities of fast <lyes of a (piality fully (’(pial to their 
|)re-war German equivalents : small (piantities have also been ex- 
ported, and it is ho])ed (o supjily the needs of foreijrn buyers as the 
output increases. Kvmrie- Green and Solway Burple, which rephict^ 
Alizarine Cyanine (Troen and Alizarine Iri.sole respectively, are being 
manufactured. The business of this firm is now being |)ro.secuted on 
a larger scale under the name of Scottish Dyes, Ltd., and a site of Sfl 
acres has b(‘en acipnred at (irangmnoiith for the iTcction of a new 
colour works. 

Messrs. Brotherton & Co , Ltd., hav(‘ increased their range, of 
inetachrome colours, and an* manufacturing hydrosulpliiti* conqioynds 
with considerabl(‘ sucm‘ss. The British Alizarine ( o. ari' contem- 
plating considerable extensions in their business, and tin* erection 
of a large new works at Tratford Bark, Manchester, is in progress. 

Messrs. 11. N. Morris & Co., Ltd., have practically <*ompleted a large 
installation for the chlorination of tobu'iie and the manufacture of 
1 '^nzyl chloride, benzaldehyde, and benzoic, acid. 

Messrs. Hickson & Bartners. Lid., whose works is erectial on a fine 
site near (\astlcford, inaki* a speciality of rosaniline base*, and jmt 
magenta on the market und(*r its original name of Koseine, but their 
main business at presmit consists in tin* manufacture of a number 
of intermediates. 

The number of intermediates manufactured by the large gas com- 
panies has increased during the |)eriod under review. 

At the present moment the list of dyes which need never be pur- 
chased from Germany again is larg<* and cver-irn leasing, and granted 
the good-will of the consumer, the expansion of our colour industry 
to the })oint when it will satisfy, not only our own requirements, but 
those of our Empire and other markets is mainly a question of time. 
It is unreasonable to exp'ect, as some critics appear to do, our rejuven- 
ated industry to be able to supply the whole raikge of pre-war («erman 
dyes at^ competitive prices after only live years, e.sjiecially as the 
nation was engaged in fighting.and winning the greatest war in history 
during that perio*d. 

Progress in America has fojlotved somewhat similar linefito our own, 
the principal development being in the azo, sulphide, and induline 
classes, but although the*)ut|)iit of synthetic indigo is increasing, therfe 
is still much scope for development in other classes, Carbazole is 
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now obtainable, but technical difliciiltics must be overcome before 

anthracene will be available in adequate quantity at a reasonable price, 
asW from American coal contains oft]y*()-.'J% of anthract'ue, and its 
recovery is a matt6r of dilliculty. ^ 

The (^heniical Foundation, wliose aim is to secure tiie lictuisinp; of 
certain dye imports and the cxclusicm of dyes reasonably (obtainable in 
America, on lines similar to tho.se o/ our own Licensing LVnnmittee, 
was organised in New York in the spring, and JbO of the leading Ameri- 
can manufacturers enrolled in it. 

According to the latest reports, about (10 dyes, including direct, 
*basic, acid, mordant, and sulpliido colours, togetluT with some indigo, 
are being manufactured in Japan on the large s('ale, but the home pro- 
duction has been unable to satisfy tin* demand ; rvven in the simjiler ' 
dy(‘S it will be a number of years before she can satisfy her own require- 
ments, whilst it is probabh* that the importation of v.it dyes and the 
more comple.v direct cotton colours will be always necessary. 

The comj)anies established in France for th<‘. manufacture of dyes 
and.chemicals most probably will KMpiire a number of years before they 
will he in a ])osition to cope entirely with their home (hmiand, whilst 
the possibility of Italy satisfying lier own requirements is (iven more 
remote. 

Jt is (L'ar, therefore, that many markets will be ojien to liritish colour 
manufacturers for the dispo.sal of surplus slocks of tliose dyes which 
ma,y be manufactured in considerable Indk, and it is to be bopc'd that 
they will be al)Ie to seize this o2)poTtimity of laying tli(‘ foundation of 
a permanent export trade. 

Intermediates. 

^>ul phonal km. 

The ,sid])honation prooc'ss Jias contimu'd to attract imieli attention, 
particularly with regard to the development of .systems for the con- 
tinuous siilpliouation of hydrocarbons in the stale of vapour, and the 
])reparati()n of benzenemonosul phonic acid by the continuous process, 
together with the plant employed, has ))een described in detail.^ In 
the preparation of monosulphonic acids of the benzene series, the 
vapour of the hydrocarbon and sulpliuric acid react, whilst the cxce.ss 
of hydrocarbon and water are removec\ as viipour,* or the vapour is 
jmssed through a steam siqierlicater at a tem])eratuie of C. 

on the way to the heated sulphuric acid."’ * 

Continuous sulphonatiou on the counter-current system is ef[ect(?d 

’ A. Guyot^ Chim. ei Ind., lillt), 2, 879; i/., 1919, 811 a. 

* J. A. Ambler and H. D. Gibbs, U.S. Pats. *1300237 and 130022^8; J., 1919, 
40/)a. , 

^ C'omp. dea ProtMiita CJiimiquc d’Alais ot dc la Cayiarguo, Eng. Pat. 120039 ; 

J., 1919, 406a. 
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in a system of tanks arranged in steps, in wliich the hydrocarboli— 
always theoretically in excess of the acid enters at tlie bottom of the 
lowest tank, and passes npwat’d fhrough the acid, so that hydrocarbon 
rich in sulphonic acid is remov^xl from the to]) tank, whilst weak acid, 
free tVom sidpli#ni(; acid, is drawn otf from the botttnn tank.® Alterna- 
tively, a continiions stream of fyming Md|)hnri(‘ acid is led through a 
|i(*atcr into the top of a column, whilst benzene vapour is introduced 
at the boftom and is stdphonated as it rises, whereby the hot sulphonic 
acid flows out at the bottom and is us<‘d for pre heating a further 
viipiil\' of benzene.^ Tliis process, whi< h is particularly adapted for the 
'wlphonation of benzene containing ]>etroleiim (as the lattcT is removed * 
unchanged in the form of vapour fnmi the top of the column and con- 
densed), with suitable modifications may be applied to the sulphonation 
of (Tther hydrocarbons;® tt)luenesulphonio acids, for (‘\ample, an* j)ro- 
duced by bringing toluene vapour in contact with a descending current, 
of sulphuric, acid,® whilst a continuous process for the sulphonation 
of cymene also has lu'cn jiatentod.^® 

Kconoiny in th(‘ cpiantity of sulphuric acid results from heating the 
Md[)honatiun mixture, obtaiiu'd in the monosul[)honation of lamzime, 
to C. in a vacuum, so tiujt the ratio of water to free sulphuric 

acid is sufliciently ri'duced to nuidcr the excess a<‘id available for the 
sulphonation of a further (luantitv of benzene, or tlie exei'ss sidphurii*. 
acid may he recovered from the sulphonation mixture and the sulphonic 
a id isolated, by distillation in a high vaeimni at a temperature^ b(‘low 
111 if at which the sulphonic aeid d(‘eom poses.'- 

Toluene, when suiphonated in a partial v'aciiuni, forms mainly the 
parasuljdionic acid at IbO^'C., and disul[»honic acids at 210 '"-250° C., 
whilst naphthalene forms the /^f-monosnl phonic add at tcinperatiir(‘s 
helow its normal boiling-point, and the 2 7-disul|)honie acid at 220*"- 

2:;o 

The readily solubh' sulphates of certain di- and iri-vah*nt metals, 
liarlicularly magnesimn and aliiniinium, ai<‘ used with advantage for 
the isolation of suljihonic. acids from sul])honation mixtures in the 
form of salts, which, although soluble in water to the exliuit of 5-25%, 
iire more sparingly soluble in dilute siilphurie aci<l of ‘>0 -50% strength. 

'■ H. Bull, Eng. Pat. 118727 ; ./ ,.11111), (»1U\. 

^ E. Barbet et Fila et Cic., Eng pat. I27()l 1 ; IlHfl, .">21 )a. 

E. Bardot et Fils ct Cic., Eng. Pat. I:122‘JS; J., 1919, 81:1a. 

® J. A. Ambler and H. D. Ciibhs, U.S. Pat. 12929."»0 ; ./., 1919, 280 a. 

J. A. Ambler, IL A. Luba, and 11. D. Gibbs, U.S. Pat. 1316823; J., 1919, 
813a. 

“ E. S. Beach, U.S. Pat. 130 ^60* J., 1919. 

“ The Barrett Co., U.S. V&t. 130178.5 ; J., 1919, 495a. 

H. I). Gibba, J. A. Amhlef, and 'I’ho Scldcii Co., Eng. Pat. 131970 ; J., 1919, 
T56a. , • 

“ A. Lapworth and H. N. Morris, Eng. Pat, 14402/19^16; J., 1919, 280a. 
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AlkaH Fusions. 

«^nv^*stigation has (lemoiistratcd thj^f ji^loss in yir'ld occurs when the 
alkaline fusion of .sodium benzerwsulphonate is rarri(‘d out in open jian.s,''* 
for oxygen is ah.sorhed and free hydroge».i evolved when the fusion, with 
eaustie soda is efteeted in pre.sencj* of air, wheri'as no hyifi-ogen is e\'o]ved 
wlien air is exc iud<*d. A double oxidation ajipears to take place, first 
by atmospluTic oxygen and then by water, with hydrogen formation. 
The niaxiinuni yield of jilionol is 1)0% when the fusion is earrii'd out in 
jiresonee of air, whilst up to 08% of the theoretical yield is obtained 1)V 
• effecting the fusion in an atmosjduTe of nitrogiui. 

The objectionable odour which is noticed in the ease of .some samples 
of synthetic phenol has been attriluited to the pre.sence of thiophen in 
the, benzene em])loyed in the process, but this odour is really du/* to 
the formation of a small (piantitv of thiojdienol Ironi particl(*s of .sodium 
benzenesul|>honate wdneli «‘seape. contait with the alkali during the 
fusion and umhugo deoxidation at tlm .surface of the iron ve.s.sel.’'’* 
'riie tliiophenol is nmioved bv tnaitment with an alcoholic solutitin 
of mercuric chloride. 

An interesting development has been the ajipliiaition of electrolysis 
to the jiroilucts of the alkaline fu.sion of aromatic sulphonic acids.*' 
'Phe alkali suljihite, formrsl as a by-product Af the fusion, is extracted 
with a minimum (juantity of water and electrolysed, whereby eau.stie 
alkali is formed, and the sulphur dioxide wliieh is liberated is used for 
sulphuric acid manufaeture or for the decom|)o.sition of tin* alkali 
hydroxv-eompouud, with re- formation of alkali sulphite, whieli is 
electroly.sed in its turn. Alternatively, the whole melt is di.ssolved 
in water and electrolysed, phenol, for example, being liberated at tin* 
anode and eau.stie. soda at the cathode. 

The li(]uid fusion proce.ss, to which reference w'as made in a former 
report,*” has been extende<l to the jiroductiou of najihthols and allied 
juoducts, in which case a concentrated aipieou.s .solution of a .salt of 
a naphthalenesiil phonic acid, ata tenijjcratnre of about lOO*^ (k, is run 
grailually into a covered ve.ssel containing fused cau.stic alkali at about 


\}(r<^roni})ou)n(s. 

Tlie jiroductiou of ])olynitn»phenols has bec'u tlie suliject of numerous 
investigations during the year under rfeview% and the construction of 

M. C. Bosw'ell and J. V. Dickson, J. .t'uer. Cliem. Hoc , I'lis, 40 , ITSU ; 
1910, 09a. 

(1. CappoUi, Oazz. Chun. ItaL, 1918, " 48 , 107. 

South Metropolitan tla.s Co., and E. V. ^vans, Eng. Pat. 129002 ; J., 1910, 
OTOa. 

Ann. Eepts.i' 1918. 91. ^ 

»» R. N. Walloch, U.S. Pat. 1291300 j J., 1919, 248a. 
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].lant for the continuous nitration of organic liquids has received 
further attention. ^ 

A yield of 71*/,, of 2.4-dinitro|)llenoI is obtained l)y the direct nitra- 
tidii of phenol. 21 In the pnn^'ss for the production of 2.1-dinitro- 
plwMio*! by the idtration of benzene in presence of inercuric nitrate, the 
reaction is greatly facilitated by«oassing a current of carbon dioxide, 
.iir or oxygcui, or a mixture of air and oxygtui with or w’ithout carbon 
dioxide, into the nitration mixture. 2^ whilst the formation of by- 
jiroducts during the process is avoided lyv removing the proiiuct as it 
is formed, by circulating the reaction mixture through the nitrator, 
a* cooling coil, and a tilter, the filtrate lamig then returned to the 

nitrator. 23 

Polynitrophenols are i-onvenientlv {irepareil bv passing a current 
of nffrous gases through an a(pieous solution or suspension of the ortho- 
or para-suI|)homc acids of anilin(‘ or its homologucs. provid«‘d that 
citluT th(‘ ortho-yir |)ara-|)ositi(m with respe* t to the amino-grouj) is 
unoccuj)ied. A yudd of of picric acid, for (‘xamph*, is obtaineM 

from amline-o- or ^-suljihonic acid by this method. 2> 

The production of compounds of the type of picric acid from the 
eorres])onding jihenols should undoubtedly be carried out in stages, 
as in that case no nitrous fumes are evolved, and th(‘ (piantities of sul- 
])huric and nitric acids re(piired are onlv slightly in excess of Mu* 
Iheoretical. riienol, for instance, is first <‘onv<*rt('d into its /)-sul|)honic 
acJ : the sulplionalion mixture is diluted with w'ater and run into 
a (»•! solution of sodium nitrati*, by whnh nu'.ins sodium 2-nitro- 
phenol-l-sulplumate is foiiiK'd. .\ddition of nitric aiid produces a 
mixture of 2.4-dinitroj)henol and sodium 2.()-dinitrophenol-1-sulphon- 
ate , the former is removed by filtration, an<l pure |)iciicacid, in good 
yield, IS obtained from the hitter by adding iiitiic acid to tlu* filtrate 
and hrmging the mixture to tlui boil. 2'* [n tlu* application of this 
uii'thod to the nitration of commercial cn‘soI, the o- and p-isomers 
are converted into their insoluble 3.r>-(|initro-dc*rivatives, whicfi an* 
removed by filtration, whilst the filtrate contains sodium 2.bdimtro- 
>/e( re.sol-tj-sulphonate, from which trinitni-//Hcre.sol is foimei^bv boiling 
with nitric, acid. 

A novel method (d nitration by which nitiobcnzeiie, ///-dinitroben- 
/ene. and d- and /y-nitroanisoIe,may be pn*pai<'d consists in jiassing 

*" 'I'lie (‘l^yton Aniline (.'n., A. Scliedler. and \ \’inlleiimn*r, Ktig. Put. 

■' M. .Man|ueyml and P. Loriotte, Bull Sot. C/ntn , 25, ^7."! ; 1919, 

U7"i\. ^ • 

■■ H. Maedunald and J. Calveil. Eng. I*ats. 12001)2 and 120UH‘t ; 1919, 

100 \. . • ' 

■' T. ,1. Jirew.ster, Eng. Pat. 131403; 1919, S12a. 

’* P. L. J)atta and P. S \'fma. Eng. Pat. 120.321 ; J., 1919, 49r>\. 

M. Martjueyrol and 1*. Bull. Soc. Ckitn , 1919, 25, 370; J., 1919, 

097a. 
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oxygen, air, or ozonised air, prefera])Iy under pressure, into a mixture 
oj the substance to be nitrated, liquid, nitrogen peroxide, and traces 
of water at 0 '■-- 20 ; 0.2" ‘ ‘ 

'Fhc nitration of liydrogeniscd derivatives of naphtlialene is a matter 
of diflicAilty owing 'to the oxidation and resiriification'of the ])roducts. 
llecent experiments carried out by /die writer have met witli suc(;ess 
and have been confirmed by tlie jiroduction of a- and /?-^nononitro- 
tetrahydronaphthahoie and 1.3-dinitrotetrahydronaphtlialene.2^ 

A detailed study of the action of nitrous and nitric acids on di[)]ienyl- 
amino has been mado,^ and a number of nitro-derivatives of })]ienyl-2- 
naphthylamine liave been jirejiared and examined.^'** 


Aromatic A annex. 

Further investigations have been carried out. on the catalytic, naluc- 
tion of nitro-comjiounds. Nitrojilienols are not n’duced readily by 
hydrogen in presence of nickel at but a more efbeient 

reduction, which results in practically quantitative yields of pure, 
white aminophenols, is obtained by pas.sing a mixture of o- or p-nitro- 
phenol vapours and hydrogen ov(‘r cojqfcr deposited on ifumice at 
265'" Pure phenylonediamines arc prepared in a similar manner 

from nitroanilines and //f-dinitrobenzen(‘, but naturally the process 
is slower, on account of the lower volatility of these comjxuinds. 

During the catalytic reduction of nitrobenzime to aniline only traces 
of ])henylhydroxyhimine (;an be detected, but it is reasonable to con- 
clude tliat the reduction passes through this intermediate stage, 
because anthranil and methylanthranil are obtained from o-nitro- 
benzaldehyde and o-nitroaceto])henone respectively, under similar 
conditio ns,=*' and in these cases a hydroxylamine derivative must be 
formed as an intermediate (•ompouud, cay., 


/NH2 

* X^Oll 


/xNlI.OH 


N 

H 


0 


A modification of Bamberger’s method for the preiiaration of hydro- 
genised naphthalene derivatives, which is more convenient in practice, 
has been described, and it is claimed that ar-tetrahydro-a-naphthylamine 
is formed when an alcoholic solution ‘of u-naphthylamine is added to 
a mixture of an indifterent solvent, such as solvent naphtha, and sodium 


Gros et Bouchardy, and L. .F. J. Perruche, Eng. Pat. !^31982 ; J., 1919, 812a. 
” TetraUn G.m.b.H., Ger. Pat. 299014; J., 1920, 174a. 

H. andP. Ryan, Proc. Roy. Irish Acadt.. \918, 34, B, 194,212 ; J., 1919, 742a. 
H. Ryan and J J. Drumni, Proc. Boy. Irish AcaH., 1918, 34, B, 165 ; J., 1919, 
741a. ♦ 

0. W. Bro^^n and L. L. Garrick, J. Amer. Soc.^ 1919, 41, 4.36. 

“ F. F. Nord, Ber., 1919, 62, 1706; J.. 1920. 66a. 
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at a temperature above 130° C., wliereas the previously unknown 
diliydro-a-naphtliyhiiiiinc is obtained by the use of aji indifferent 
solvent of lower boiling-]X)inl. Such as toluene.®- The suggestioV 
has been advanced previously ^ hat tlie important 'factor in the ])re“ 
]taration of ar-t^Tahydro-a-naj)hthylamine is the nature of the ])articU“ 
lar alcohol employed,®® and it is foi^nd that even in this modified method 
the tetrahydro-compound is formed, .under ordinary conditions, only 
when amyi alcohol is used, whilst with other alcohols, dihydro-a-naph- 
thylaminc is formed, irresjjcctive of the boiling-point of the indillerent 
solvent.®* 

* (rood yields of jmre amino-bases, capable of diazotisation and suit- 
able for jirodncing red, claret, khaki, or yellow azo-colours on the fibre, 
fast to washing, alkalis, and acids, are obtained by treating aromatic 
amines with a sliglit excess of formaldehyde in j)r»‘sence of dilute 
mineral acids and boiling the mixture.®® 

Much attention has been devoted to the production and ])urifica- 
tion of N-alkylarylamines during the year. The jireparation of mono- 
melhylaniline by the following methods has receives] detailed study : ®“ 

(1) Keduction of methylene-aniline with zinc, dust and caustic soda. 

(2) Heating aniline hydrochloride with irndhyl alcohol in an auto- 
clave at 18()°-2()0°(h 

(3) Demethylating diniethylaniline by luMting with aniline hydro- 
chloride at 200° C. 

'Mie maximum yield of monoiuethylamliiie is about 557o 
cast Aniline is readily separated from monomethylaniline by con- 
version into its zincicidoride. 

The fact that primary and secondary, but not tertiary amines, 
react wuth ethyl chloroformate in the cold, in j)resence of aqueous 
sodium carbonate, to form the corresjionding urethanes, is utilised 
for the separation of the mixed bases. ®^ The unchanged tertiary amine 
is extracted from the mixture with dilute mineral acid, and the primary 
and secondary amines are regenerated from the urethanes by hydro- 
lysis. 

Mixtures of secondary and tertiary amines, wbicli contaiy an excess 
'»f the latter, are treated with phosgene whereby the former is converted 
into an urea chloride. The unaltered tertiary amine is extracted with 
dilute hydrochloric acid, and secondary amine is regenerated from 
the insoluble urea chloride by boiling with water cTr dilute liydrochloric 
• 

F. Bayer & Co., Gcr. Pats. 305347 and 306724 ; J., 1918, 487a ; J919, 158a. 

“ A. G. Greon and,F. M. Howe, €h(>m. Soc. Trans. ^ 1918, 113, 955. 

F. M. Rowe, J. Soc. Dyers and Col., 1919, 36, 128 ; J., 1919, 406a 

A. M, Nastukoff and P. M. (Vo^oberg, Ger. Pat. 308839; J., 1919, 37a. 

P. F. Frankland, F. Challenger, and N. A. Nicholla, 6'Acw. Soc. Trans., 1919, 
115, 198 ; J., 1919, 338a. ■» 

W. Rintoul, J. Thoma», and Nobel’s Explosives Co., EngT Pat. 127740 ; J., 
1919, 600a. 



REPORTS OP THE PROGRESS OF APPLIED CH^ffSOSTRY. 

t 

acid.®* ShoiiM tlif mixture contain an excess of secondary amine, 
tertiary amine is added in quantity suf^cient to produce an excess, or 
the al)ov«' ojieration is repeated. 

An inj.nMiious nu'thod for the prepan^tion of the N-monoalkyl (Jeriva- 
tives of monoamines, .sucli as p-aminophetml, p-toluidine, or their 
derivatives, which do not, either a#< amines or N-alkylamines, react 
with ljer»/al(leliyde in prt\s(‘n(‘c of acids to form amino den>vatives of 
triarylmetliJines, consists in tr(*atin^ the benzylidene derivative of tlic 
amine with alkyl sulphates or alkyl e.sters of henzen(‘sulphonic acid 
in absence of alkali, followed by hydrolysis and scjiaration of the 
N- monoalky la rylamine.®® 

N-methyl-/j-aminophenol is pn-jiared by heatine quinol and methyl- 
aniim*. tofrother at ir>()”(h for live hours."*® , 

l)ij)h(‘nylamine is obtained by heating aniline in jiresence of water 
and a catalyst comprising a sub.stance containing bromine."** 

An addition has been made to tlie number of jnod.ucts available for 
dye manufacture by the discov(‘ry that /?-na[)hthylniethylamine, 
C,oll 7 NiI.( 1 Ia is formed in good yield and in a high state of purity 
by t.he interaction of /^-naphthol and a(|iieous methylamine at 200®- 
220° 'the simj)le azo derivatives of this compound have been 
studied and their dyeing properties record(‘d. 

HaUxjenutiim . 

Interesting developments in the halogmiation of hydrocarbons under 
the intluence of actinic light are recorded ; thus, the halogen derivatives 
of hydrocarbons are jirepared by exposing a gaseous mixture of the 
halogen and the hydrocarbon to actinic light of gradually increasing 
intensity in a suitable transparent vessel.*® In the case of toluene, 
chlorination is effected by subjecting a mixture of toluene vapour 
and chlorine to the action of ultra-violet light, and benzal chloride or 
benzotricliloride is formed according to the proportion of chlorine 
jiresent.*’ If a “low jiressure ” mercury vaixiur lamp is used at a 
tem]>eratiirt‘ of 150° (A, benzyl and benzal chlorides are formed almost 
exclusively, but the main product is benzotricliloride when a “ high 
pressure ” lamp is used.*® 

Chlorination of purpurine and other similarly constituted hydroxy- 

\V. Rintoul, J. Thomas, and Nobel’s Explosives Co., Eng. Pat. 128372 ; J., 
11)11), ’nr)? A. , " 

A. Lnpwortli, and Leviu.stem, Ltd., Eng. Pat. 1.325.')5 ; J., 1919, 847a. 

R. N. Karger, U.S. Pat. 1297085; .A, 1919, 40()A. , 

•“ E. i. du Pont de Nenumrs &• Co., U.S. Pat. J 3 14638; 1919, SI.Ia. 

(J. T. M.organ andE. P. Evans, Chan, b’txj. Tian.s., 1919, 116 , 1140 ; J., 1919, 

893 a. 

<•’ W. U. Snelling. U.S. Pat. 1286823; ./., 1911>, 158a. 

H. D. Cibb^and G. A. Geiger, U.S. Pat. 1246739; J., 1919, 52a. 

** The Seldcn (’o., and H. D. Gibbs, Eng. Pat. 123341 ; J., 1919, 268a, 
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anthraquinoiies, such as Alizarine Cyanine K. ^Vlizarine (ireon U, 
Anthracene Blue WR, and tl^eir suljihonatcd derivatives, in hot nitjo- 
henzene solution, is elT(‘cted by means sulphnryl chloride in presence 
or absen(<* of iodine, and accc^’dinjz to the conditions, one or more of 
the li\<lmxyl ^Toups is rcj)laced by chlorine. ■**’ .Vlizarine and its sub- 
stitution products such as ilavotiurjmrine, anthrapurpurine, Alizarine 
Ihirdeanx^ a- and /?-nitroalizarlne, jiiihj'allol. Alizarine (la met, and 
siilplionat(‘d alizarine are chlorinated in a similar inanncr, forming 
mono- or j)oly-(-hloro derivatives.'^' Tlmsc* <hlorinated compounds are 
mordant dyes for wool. 

.luulone (o-hydroxy-1. l-na|)hthai[umone) has been the subjiTt 
of an iiiterestin*; in vesti^ration wliich led to the preparation of a new 
tvpe of eolourin;^ lUattiT. J u.u;lon(‘ dn hloride oi dibroinide, formed 
hv the action of chlorim! or bromine on a cohl acidic aiid solution 
ot juylone, is < ojiverted into 2-cliloro- (or bromo-) juglone by treatment 
w ith alcohol, with (dimination of a molecule of hydrogen halide, llalo- 
^amation jiroci'eds further at hi<rher tem])eratnres, chlorine prodiicmg 
Lhd'dichlorojuglone and bromine 2.d.8-tribromojuglone. On treat- 
immt with alcoholic hydrogen chloride the lattiT is converted into 
2.‘’-dibroiuo-8-chlorojuglone, whilst alcoholic, caustic soda converts 
it into ‘J.‘J-dibronio-8-hydroxyjuglone (2.3-dibromo-r).8-dihydroxy-l . 1- 
n.iplitluKjuinone). 2.8.8-Tribromojuglone is a brilliant red comjiound 
\\hi(h IS converted into its sodium salt, an indigo-blue substance, by 
sli.d iiig an ethereal solution with aipieous sodium carbonate. This 
salt -ives w’ool and silk in fast shailes which may be modified by the 
use of mordants, duglono should possess dyeing properties, but 
attempts to prepare its sodium salt proved unsuccessful owing to 
oxidation. 


Oxiihihon. 

Reiizaldeliyde is produced in a practically pure condition by boil- 
ing benzyl bromidi* with .1 solution of .sodium or <*aleium nitrati','*** 
hut wlien benzyl chloride and lead nitrate are used, benzoic acid also 
IS formed. • 

Aromatic aldehydes, free froju carboxylic, acid, are obtained by boiling 
ihloromethylenc derivatives with an arpieons .solution of an alkali 
hiehroinate, ])referably with the addition of an^ alkali hydroxide or 
carbonate, aiaording to the general equation : 

hNa-^Cr^O, +i\a()^I 8R CH() i 8Na(’l j 2IU(). 

L. B. Holliday & V,o., and Law, Kng. Pat, J2(ir»27 ; •/., tOlU, 457 a. 

L. B. Holliday & C.'o..'lind H. i). Law, Eng. Pat. P2n528 ; 1919, 457a. 

A. ,S. Wheeler and J. W. llicott, J. Amtr. Chem. Soc.^ 1919, 41, 833 ; J., 1919, 
712a. , 

The Dow Chemical Co., U.S. Pat. 1272522 ; J., 1919, 2G8a. 



REPORTS OP THE PROGRESS OF APPLIED CHE^IISTRY. 


;Vn almost theoretical yield of yj-toluic aldehyde, for example, is 
obtained by this method. I 
IJenzal^biliyde, moreover, may he j)rodiKed direct from toluene by 
ilij^estiiij' with manganese dioxide in prgsenee of an acid and a catalyst 
such as ferric, coj)j»er, or cerium sul]jliat(‘, followed by iractiouation to 
se[)arat(‘ the aldehyde, from unc.hang. d toluene.*'^ 

'riic action of oxidising agent‘s on alizarine in j)resen(;e of alkalis 
has been the subject of an interesting investigation. The o.xidation of 
alizarine with an aqueous solution of juitassium ferricyanide and ])ot!is- 
sium hydroxide at the ordinary temperature results in the formation of 
2-hydroxy-l •4-na])hthaquinone-.‘i-vinylglyoxylic, acid,’’’- 
0 





A 


0 

On the other hand, wlu*n the oxidation is elTechd with potassium 
liypochlorite under similar conditions, .‘h I..‘^.^^-tet^ahydro.\y-2.2'■ 
dianth^aquinonyl 


0 0 



is formed. It has no afhnity for unmordanted fibres, and is a much 
poorer mordant dye than alizarine. 

CoiuJcnsalions!. 

Plithaleius are mainly or exclusively formed by the condensatiou 
of 1-G-dihydroxy naphthalene and phthalic anhydride, with or without 
the presence of tlie usual condensing agents such as zinc chloride, but 
in presence of boric acid, l.G-dihydroxynaphthoyl-o-henzoic acid, 
the interiuediate product in the formation 
of the jihthaleiu, is \iiainly formed.*'' ‘ This acid and its salts, which 
possess a very sweet taste, may be used as sugar substitutes, or as 
intemiediatc products for dyes, and when printed on cotton or wool 

G. Blanc. Eng. Pat. 115244; 19, Uh 440a. 

The Import and Bv-Products Co., U.S.' Pat. 1*102273 ; J., 1919, 877a. 

II. Scholl and A. Zinko. Jhr., 1918, 61, 14ip; J., 1918, 703a. 

“ R. Sclioll, 1919, 62, 1829; J., 1920, 67a. 

Soc Chem. Ind. Basle, Ger. Pat. 311213. 



coLotTRiNG Matters and dyes. 


hy the methods used for chrome colours protlu^e bright greenish- 
yellow shades, fast to light |nd washing, whilst the corresponding 
acid yields orange shades whiefi are much leas fast to light. 

Dyes analogous to the phtluVeina arc formed by the condensation of 
fjuinolinic acid'with resorcinol, catechol, j)hloroglucinol, ;a-])henylene- 
diamine, ;//-dimetliylamino|)lien«l, or 2 . 1 -diamino])henol.®*’» A com- 
])arison cjJ these dyes with tlie corresponding phthah'ins shows that 
the ])rcseiice of the nitrogen atom in the ring lightens the colour and 
(liniinishea the fluorescence, hhirther, the greater the power of the 
aiixochromic group to deepeii th(‘ colour of the dye the greater is it-s , 
effect on the fluorescence ; thus n?-dimcthylaminophenol-(jiiinoliiiein, 



has the deej)est colour (reddish- violet) in the series and is the most 
strongly fluorescent. 

Di- AND Thi-phenylmethank Dyes. 

1 lie treatment of commercial xylidine, which is a mixture of a juimbor 
of isomers, with an excess of bonzaldeliyde in presence of aeids results in 
llie eoiideiisation of the j)ara-comj)ound with formation of t. 4 '-diamino- 
‘J -'. 5 .rj'-tetramethyltrij)hcnvlmethaiie, ('JI5 • CJI|NJ 1 j • ('0H2 
m a yield of about lb% of the weight of xylidine use<l.’'’‘‘ 

The product of the condensation of //-phthalaldehyde with diniethyl- 
•inilino varies with the reaction conditions. The leueo base of 0- 
phtlialaldchyde green (I) is the chief product obtained by heating 
o-j)lithaIaldehyde, more than 6 molecular jjroportions of dimethylani- 
lino, and zinc chloride for 2 hours at 120'’ l.'iO'" (’., but o-aldehydolcuco- 
Mialachite green (II) is the main jiroduct when o-phthalt/ldehyde, 2 
eiolecular ])roportions of diinethylaniline, and zinc chloride are heated 
together for 1 hour at 100 M 10° Both leuco bases are converted 
into olive gugen dyes by oxidaTion. , 

yClJ[CeH,.N( 0 H 3 ) 2 j 2 , 

t- 6 ll 4 \ C'jll 

\;H[CoH4-N(CH3)2]2 \jio 

1. . • II. 

“ P. a Uhouh, C/iew. Jtx. Trr/M., lOl'J, 116, J102; J., 1919, 813 a. 

Meister, Lucius anit Briining, Cler. Pat. 308786 ; liS19, 37 a. 

*’ E. Weitz, Anna/en, 1919, 418, 1. 

a 
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I II sjiito of the fa<^ l tliat the mliicinfr action of sodium hydrosulpliite 
oi‘ dyes has been the subject of much attention in the past, a reaction 
with tliis reagent, peculiar to dyes of the di- and triphenyl methane 
classes, has escaped observation. The* leuco base of Crystal Violet, 
for example, is olitained, as is well known, by the addition of hydro- 
sulphite to an alcoholic solution of the dye, yet there is no separation 
of the leuco base*, when hydrosulpliite is added to an aqueovs alkaline, 
solution of tlic dye, and tlie colourless solution obtained has the pro- 
[lerties of a vat, for material steeped in it, and exjiosed to air, is oxidised 
instantly to tlic dyed shade. Ifasii^ and acid trijdienylmethane dyes, 
Aurin, the simjiler ])hthal(‘ins, and the fluoresceins behave m the same 
manner with alkaline hydrosulpliite. In the case of (Vystal Violet 
(1), the reduction product may bo isolated in a pure crystalline condi- 
tion and appears to be a derivative of a sulphinic acid (Ilf) or sul- 
phoxylio ester (IV) : 

[((!lla)2N<)cir,y;:C«ir,:N(0H3),(M. 

t. 

[((dl3),X'C„lI,y’(S().Xa)d!ellpN(80 
ll. (Intermediate stage.) 

[((d 1 3) ) 2Na)d ^11 pK (( d 1 3) , + N 

Ilf. 

[((dl3)2Nd\.ll,|p(Xt).S()-Xa)d\df.-i'^(l'll,), i-NaCl , SO.>. 

IV 

ddie course of the autoxidation of compounds of the type of 111 and 
IV is not cle.ir. 

The isomeric compounds, C'ljjll,/), named jiyrooresols,®^ isolated 
from the rosidm* of the distillation of crude coal-tar phenol, and iden- 
tical with the comjiounds jirepared by the decomposition of aluminium 
0-, m-, and p-tolyloxides,®^ are dimethylxanlhcns. The high-boiling 
liquids obtained at the end of the distillation of aluminium phenoxide 
are derived from xanthen and plienol, thus : 

loO -hCeir pOii=Ci,H mO +h,o. 

A brown colouring matter, Xanthen Brown, is obtai^^ed from this 
phenylated xantben by successive nitration and reduction, and is an 
inner ester of .Magenta with the constitution : 

« H. Wieland. Gor. Pat. 308298 r 1919, 10 a. 

H. Wiclaiid, Her., 1919, 52, 880; J., 1919, 4r)GA. 

«»“ H. Schwarz, Bcr., 1882, 15, 2201 ; J,> 1882, 442. 

J. It. Gladstone and A. 'LTibe, Chem. Soc. Tranks., 1880, 49, 25. 

F. Uuszig, Z. nngew. Chem.f 1919, 32, 37 ; •/., 1919, 217a. 



lOLOUHING MATTERS AND DYKS. 
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A siiniilo plioto-clu'niical rojiT'tion lias boon dovolopod from tlio woll- 
ktiown 4)oliavioiir of tri])lionyImothaiio dyos \\itli potassium cyaiiido. 
Tlio rolonn^d dyo-cyaiiido (II), primarily fonnod by tlio addition of 
potassium oyanido to a solution of a salt of a tripbonylmolhano dyo, 
such as p-Eosanilino (1), jiasses over into the colourless triarylacoto. 
nitrile (111), thus : 

(Nllfi-('oJf4)2(-^ : : KJl,ri } K(‘N 

• Dissociated. I. 

(Nll,CJ[,)r :(\1I,: Xll./\\ -> 

Dissociated. II. 

(XIU-(^llda(‘dh\. 

IJndissociated. Jll. 


Tho rea(;tion is reversible, for the colour of tin* solution is ro.stored 
on e.xposurc to ultra-vioh't lij^ht, and slo\\Iy disappears again wlien 
placed in a dark room at the ordinary temperature, or more rapidly 
when warm.*^^ 

The maximum ojitieal elTect or typical colour is readied in the case 
<if quinonoid salts of nitro- and amino-trijihenvlmethanes when two 
s.ilt-'orming grou])S are jiresent in the molecule, and furtln‘rmore the 
fuchsins closely resemble the reddi.sli-vioh*t salt.s of the ammoazo- 
benzenes. Thesi* three classes of compounds contain a (piinonoid salt 
complex as chromophore and another group which forms a pow'erful 
auxochrome in conjugation with the quinonoid group, thus : 

Art' NO., ArC- t^Hi- NE, X (’Jl, XE, 

I II II I 

Ar-NO, M Ar-XKj X NArJl X 

Xitrotriphenvlmethanes. Aminotriphenylmethanes. Aminoazo-salts. 

Eyiujne Colouus. 

The mother substance of (Quercitron Bark, Old Ku.stic, and other 
yellow natural colouring nnd^f'rs is flavonc (bcnz-l’-phenyl-y-pyronc) : 



.T. Lifschitz, 52, 1919. • 

'* A. Hantz-^ch and F. Hoin, Jkr., 1919, 62, 193, 509; J., 1919, 495a. 
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, lti:i'OKl.‘i UK TIIK riUJGKESS OF Al‘l‘LIi:i> fUKMIM UY. 


(IrrivativoH of pvrii/« 4 iuii.', nr ratlKT (»f oxypynizoU*, the* tautomeric 
fonv of |>yrazoloru- 'i’lo- UKumazo colourH^an* ?n<»>tly y»‘llo\\ to orange 
in mIijuIo* wliil.st n-d. Iiiu**, anrl violot ilyt*s are ilcrivrj from tetrazotised 
diamilU‘s of the lj«*iiznlirie tyjir roupliMl \\iit h eitlier two iimleciiles of a 
pyrazolone or one mnlcrnie <if a pyriznlou*- arid one molei.ule of a phenol, 
Halieylie acid, etc , nr iimr*' gern-rallv, irf the latter cas»*, an aminopoly- 
azo eompoiind dia/nti^Ml and rh velnpirl on the tihre with a^iyrazo- 
lone. 

Mono a/n d\«-s nf tie- p\i.iznlntw ‘ nf tin- giMH r.il tvj'e: 

N' (MU. 

I CX.N'ir 
Nirrnil 

• 

are obtained hv innplnm tin- di.t/**nimn intnpnimd nf ;ni aitiine. which 
does n<»t cnnt.iin a h\dr«t\vl ni i.irlmwi L'ronp in the nrllin jin.^ition 
witli ^e,^pe( t to tlic ainiiin Lomip. with a derivative of l-phenvl~*l- 
methyho pvra/nlnne lontainiiej a hvdmwl nr larlmwl group in the 
phenyl residue.’’* 

Al’id disazn d V es, « ,lp;ilih> nf plnduMIlg fa^t L'renn w lien afti*r- 

ehroined, are p!n<|ine<l hv lOMpIiiej f» livdrn\v<lia/ona|tIitha[enesul- 
phonic acnls with a Muuenfi.itrd alkaline snliitinn of ei'amiiinpheiiol 
or one of its derivat iv es m whnh the par.i p<»sition with rt>,j)e( t to the 
ammo group in free, the ammoa/n (onipniind foiined is diazolised 
and coupleil witli a «omp«»und (ont.iinini; the groii])ini' --( \( >1 1 ) : ( '1 1-, 
such as an arvl[>v ra/olone, an .n etti- a< et ic at id arvlidt', etc.’** 

The propt'rt vttf formini^ lak* s with iin'tallic mt>rdantN \-i imt confined 
to azo dves winch toidain tvvt» hvtirnwl groups contii.Mous to tlu* azt* 
group, for a pair of livdmwl aiul ammo gnnips m ^lll'^ po^itiiui hrings 
aht)ut the same t'lTct t . it is a^Niimeil that a new « vlu complex is pro- 
duceil m which (he metal, the a/ti iimiip, aiul tlie t\v<» atijat eiit auxo- 
ehromic. groups take p.irt virtm* of jirincipal v.ihmcv and alst> hv 
resiilual valency"' Tin* lak»* »»f .Metachnune IJmwn K fi>r cx.imph*, 
is thus : 

O .^[ Nil, 

O.N t’Jl, 

Mordant monoazo dyes of the N.ime'tvpe art* oht dned hy ct)uplinp 
/j'lnononit lo-fj-livilrox vdui/o-arv 1 imnj^oimds whnh tin not contain 

See. (’hem [nd. Hade. I’.S P.vt. rJ.SUlh ; ./ , lUlU. 

*■' See. ('hem. Iml. H.'i'ilo, Knp. Vut. l2ST2l> 5 r ItHO. (j77a. 

” Ch T. Morgai^ lUlU, 2oaT. 
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si.lpliOiiu- tjroups with hulphonio .ukIi of ,'f-uajihthylniiiiii.'.''' <•.?. 

11. S 


' ^ .N N- / V 

^ 'SOJl 

Thoso ,\ym h.nn |..iro - m , I..U, (...t to li-ht ..ml ...M-imitiv.. 

to roppiT .Moot lilt iIms .iri- |>rmlin o.l l'> ilia.-oti-IHU a 

....mpo.'ml of th- ...... r,,l for.,,..',. • i, 1 1 . ^1 KN ' ' .U'.;)K >, N 1 1 ■ N. 

Nsilfiv K .in .ir\l r. M.lu.' inA \ a 1.\ .ii*-.- ti ..tt.in .-r .m 'at\\ U‘>\i\uv 

whl.-l. .....V ...l.t,.... ...... ... ....I .....l.l.l'l! ""Ii 

sull.il.I I'l'i ■'''■ 

l,vi...r:./..t.-..,o .,•....,....,..1 ..f .-■....Ml fo... I.nt .1. 

It . 11 . ..r\l r. M.l.i.. ..i,.l N ■... .ii'l o I'll 

.■rwl...r.. \ .'111., r. It ' . "I I . lUM I ai-’ I i"'' H' .•'> 
.-,.-1.1.1.. ..I.i.ti..il ..r ....' ''.I'll t: .‘i.'l ..'ii|.|iii': ""l‘ ""■I""''"' 

proiM.rtio.,.' of .1 'U.Ml.l. "i "I'll 

of .,„h ,.f !•'. "f H.i "I "" 

a.i.l iif...r ".111 . 'll'. 

,„av 1... |... |..ir..l 11. .,1. ....... ... 1.1 .1..I f'.i .1'.".'-' Ji' -I'.'"''' 

•n„. r '.lit 111. .1. .1'. in... I I" ...,,|.l...p I. i..ii'"li'..l 

toh.lii... "111. S. Ii..ty. . - . 1.1 ' ' M l.'l."l ‘■ii'l't '' 

i„ w„l(.r, ...1, .....1 l.<.|i^. 1.' ..ml ' ii.'...' !.. I 

Tl.. ...ill, r ..\|M ill... 'll' "111.!. i....'..l '!...' .I'.-m.!' 

ol„,,„.,,l fro.,, o-.li.i/oi.i !..■■" !•'•'•. ■ 

,i,iii..i„. i..i,../,.-':-..M.i. . .1 '.1' l■■■'l’'> ''''‘''i I 

r...,.arki.l.l,. |.ro|.,.ii' Hi." I''"'";’';; 

..ot.il.U ...<..1. 1.:..!. 1' f...iii'..i"l I.' H... |... .1.... 'Ir.'i... .11 111.' 

l-Ni.r.^,; ..ai.litl...! 1-../.. '. .ii'i'a.i'! ' i" ' "'I'li'li 

l.ro".. 'l.a.l..', .I.a.i.-'iii-' M "!"■• ■ "I-:" " '1 ■" I''"’ >' 

,.|,r........l. l.Nitro-,;-.....|,l..l...l ..'i.i.li ".. |..|...••l 11. - .,f 

tl...i..v..'t.....li........i.|'l'' ■ IT... 111. 'Ill-’ 

azo ...h.iirs " 111 . Ii .I'.' .|.ii'-- .1.1!."' ' -'..‘'I" ■"'.‘"■''1 "‘'1. 

simiUr .Iv. a .l..n',..l (ro... ,l „..|.l,il...l . 'I"; <1>- 

.Icrixed fr.ii.i ili.izoli'. <l .M.li.li.iiiili. .o I'l ,i\. - "m.l m -I" I' ■'"I 'hiiclcs 
iiuito unlike till.'.- ..lit iiii. .1 fr.iiii tir.. 1\. 

V brown azo-<olo,.n,.._- i..a'>.., ,.i.-.<i by.,l...z..t,Mnni,.<rnmiC' 

<Hi.l,..ou.,l.nt:witl..i-i..i|.l.'li'!. ' ""!. -■>1' 

cvlir ;u i<l • 


•8 Soo. elieni liMl.lJa^lt. J.i..' r.n . I '»l 7 i7 

•» Soc. Chfin liitl. K''"' •/ . t ».A 

HO A I.' < V.vwliT r S I'.vt 

8’ G. '1. Morgan and E J> Kv-n . ^ ’ 

1 QIQ fta^A * 

*»* liutt^rMorth-Judsou Corj oration, U.K Vat. 1310o3ii J , lUlO, 077 a 
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flKPORTrfor TIfK PIlOaRKSS OF APPLIED CHP:MI8T11V. 


OzS 


coon 
on 


. <r> 

AFiiirn's of tlii‘ fonnulii, « (X<)j)("ij'(\n 2 )(-)-C^n j-C0*NRj, 

wh«T<* K IS an alkvl or ar}l^ ra<ln l<‘, pn juirrd hy lyndensinf^ 
nif rf>isatoir a< i<l with M'»-ornl.irv anim*“' 


coon 

coon 


COMO 


(Nil. 


Ml ir. 


CO, • 11,0 


OA 


< » .\ 


ar<‘ <Jia/ot i>»m1 .iimI with ''ulpliMni. .iM<0 aiul otln-r (l«‘ri\ ativos 

<if /f iiiipht h\ laiiiiiit' |»ro<ln« iMu .o hi cl\»- wlinli <l\e uool in lrvi‘1 n*<l 
to. vioh'f of !•* (Hilling aiul Imlit/* 

Hv mtiafiii;i in plM'n\ h-nrdit hiol.o <-t i< a« ul (1), ami tr»*atiri^ tin* 
iiitn» <hTi\ .it i\ (* with h \ ilM»’_''‘ii p»*n*\hl' |)\ riMlmfiori, sul- 

plia/oix* li ''iilphoii a* ••! !« .M ul (II) i-> foiii.n! I h m « • »ni piniml <‘oijph‘s 
witli <ha/«il mrd aininrH folium;: a/o (Ivrs."' -u- h a^ I vii|phoiiaph(h.iIi-jM‘- 
azo-siil|>ha/oii-h ''iilphon a« ct h a» iil (Ml) whuh «l\t> xilh ari 
shailv stalilf t«i liLiht .iinl '«*ap 


nooc ii,(’s/\.s cii ,cot)n 

IJ 


1 . 


so, 

iiooc n .r-o//'^/""Ncn, 


CO 


xn 


n. 


so. 


noo(’ n,(’ o,S(^ ^ Y >.so,n 


Von 


MI 

ML ' 


"N 


Azo il\t's rontaiii'm;: an aMyninn'tnr rarlum atfoii an* pr^jwiroil hy 
roiipliii^ tin* diazotisi'il mrtlivh ami o(hvl-tarl»im»ls drnvoil from p- 
aininobtMizli vdrol with varion> rninpoiuMits,*^*^ for ^xainjih* ; 


»« V. Bftyi r A Co.. Cor. Tut. HU 9, ao4A 

V. I'ln/i iintl X. Butlii'liori. FrVr:: f’hnn. //»i/ i* Ittl S, 48, li, 113. 

C. W. PtTtor ftinl C. Himt. ./. .Irafr. Chfin. ' , I'.H't. 41. 12*'*4 ; ./., 1019, 
7&(U. 
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HO ^\\\, 

y<* • 

( Mi. t\ll, \ \ • .jl.inliwoj!, 

It 1 “^ fill II ii»‘<T t li.i t >l .« < t ^ •-I'!' ■ M < 1 \ * 'll tl \ ' I 'f till'' t \ I t Ih‘ 

la* VO- lirinii al»''nrliv il tti .1 L*r*-.»T, f , Vi. i,T * i»i t >i* ,!■ \1 r»i m,4»«1i(h at ion, 

//, />o: r..-. 

A "tinlv of tl:«' IhImn lour *'f i.t'iiu ii \ . 1 1- .i i ion-, with lii.i/- .niuiii 
^oiiijAouiuU ."liow I ’i.it. .lit < ! Ii\ 1 - I'. ..nil |>ro|i\ !« in* will not i nujili* 

UMiIrr alls I Mini It loiiN, I mt .nl't In' iml il •' *li i is .it i \ « . I'-ojifi in . I 

rrn*. aial /i-iliiin t lis jl'tit.uln in- "" 1 '"ijl. i. i.i.ls wuli n. o.il is i I v ^iil»'>t i 
tiilfll (lia/.oMinin • oiii|Miiiinl- vsiili • iiiiiii. it ion of ss.ittr. foriiiiiiL; :»/,«» 

roll 1 1 Mill inN of tin- i s I It* < li t 1 1 < 1 1 < II N N t , 1 1 I \ n 3 I !.•■ a/o 

roiii|iouinls ai«‘ oi iii'j' \*l!o\\ III •ol..ni. n.- nil'i'iil In li s «li a /<i • oni 
})Oiiinl*<, ainl < o-iil'iin ss il !i fmii .iloi . , l.ronnit'' \s h n li ‘'Imss > t Inil I jn* 
<|oiil»lr lininl" 111 tin it s i i i o, .i i > .i .n n m .nii n m.iIT* i » . . I l.s tin- .oiij.lin^' 


\ N 1 1 : !. M.'t ISoM \\i I»si^ 

I’lin* aiitlir.i'juii'ohn i^ "l.t.mn'l l-s t!" rmlintinii of tin* solnl • oin 
Minriial |»rn(lui t ssitli limis ili\nl''i ron .iinl i l.nt .ilK.ilm** ''oliition, 
tin* mixture is iilteiiil .im! tin tilii.it*- '‘NkIi *<i 

Tim yielil of ^ t .iiiiiiio.iiitlir.ojuiii<*n' o|.t.iii,.,| l»v In.itiii;/ antlir.i 
qilinniie-/?-liioMo'-ul I 'liojil* .i* nl 'Ai’I. .nninoni.i iiinl'-r I'le-'iire, m im 
rrrased i>v tin* .id^litioii < Mori.le to tin* rmxlun* inoetlmr 

witli amiin'iiiniii (lilornl*-, '■oMmm < limrule, or in.i;jiie''iiiin < lilorule *’*' 
An int<‘re.stinji metlnxi lias ]m . n .l. selo|a.| for tin* s\i,tln*sis of //- 
anthritnidi*.**, wliidi are s.»ln.il*le \.it ils*s *•* |*or example, I • liloro-li* 
amino-onthraijuinom’ is «li.i/of i"*!! .iml tn.itiil ssifli an e\ies.s of 

sninionia, \n liereliy <ln lilnrolti'*li.i/o.int lir.njmnoiic amide (|| i-, formed, 
and i.s ronserted lis l-oilimj -siHi nn ml*, n/i-ne ami la n/ovl « Monde 
into 1 .r-dieliloro--J d'antlmm’*!*- (Ht. aIm'Ii ds.s •..tton m ..r.in;,;e- 
vell<p\s .sli.nles from .i reddi-lt I'lO'Sii s.it 
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K. K .Mi*\ir. 7 *Vr . 52 . 

<»» If K 1,1 svl- dinl il B i.it.lo I's p.o iJM.'tr.in . 
.f. K tieiK'.v. Kill* I'M ./ ' .VJIIA 

.Meihter, .iiel Ur aiiiitf. <.er Pat. , 


./ . I'lJ'l. L’KOi 

/ , I 'll 11. 37 A. 
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'Ill** to iiii|tin\c flu* i ixi.itif iimir iim*]| rorit itiiK's to ;ittraft 

uttciitioii 1 2 li'-I ' nut }ira<juMioiu‘-a/.in»‘ is obtained in A 

piinT tniulitioii l)\ (III* adiiitiori of |H»(as*.in!n <'hlorat«‘ to tlie ni^ lt<*n 
rau‘'ti<’ |iot,i''li [Mior (o flu* adchtio)! of tin' ^'7 a ininoaiif hra<jiiinorn‘.‘'’ 
Oil till* oIImt li.iMil. an im j.rovrnn-nt in tlir riNirtion also rosiills from 
tlir addition to tlm molten e.ujstn* (»ota''li of a "imar as dnxtroso 

jirior to the addition of the y> aiiiinoanthraijiimoiir.'^” Jn a simil.ir 
manm'i, tin* forniation of l»\ iirodint iliie to i-m es^ive oxidation 
during the iiiodiiition af dihen/anf hrom* l»\ tin* alkaline fw''U»n <»f 
lienzant hione, is avoided l*\ the addition of sii^ais to the 
melt * 

When N-dihvdro-1 1' 2' -I '-anthiai|iimone-a/ine is ehlormated in 
jiri'senee of .sul|tlinrie aeld or i hloiosiilphonii .uid. <i M‘itam amount 
of oxidation oeenrs vsith formation of the a/me. Siii h (e\id:ition i'* 
avoided l)\' ehlorinatme .i Mi^jieiision of the eompoiind with an ex'ees*' 
of ^•hl<^rlm• m a non aijinaius inore*»nie liijuid (ontainin;i halogen, mm h 
as snl(»lnirvl chloride, antmionv pent.n hlorule. Milphur chloride, 
thionyl chloride, (tlM'spliorus owildonde. or hromine ’** The ]>ro- 
diicts of the reaction are tri- and tei rai hloro deriv at i\ es which are 
reduced readily and dvi' cotton in .sh.ides fast to eliloniM*. t'lilorin- 
ated jirodmts fre«‘ from bromine an* obtained l»v chlorinalme a .sus- 
pension m bromiiM*, but a I»n»ino derivative whnh i*^ dilheidt to 
retluee is obtained by the proh>ni;e<l .suspension id Indanthrene in 
bromine. • 

Anthnnpiinone-l-.suljdionie chloride is a verv reactive substance®-* 
which forms ant hraquinone-l-sulphohydrazide (I) with hydrazine 
hvdrate. and with fcimmonia it forms* the sulphonamide, vvliich lo.ses 
water produemu the anlivilridi* antliraipiinone- l-Milphan^ide (11 V 

.1. Morten, A I)aMdrnl;.:«*. .ind Siimlonr Katnie^. lad.. Eng. Pat. 

\2dl 12 ; nun. 40ii\ * ^ 

A. tJ. IVrlviii. Ene Tjit 12iiTi>l , •/ . 4.">Sv 

A. C. IVrkin. Eng. Tat J2ii7rM; ./ . 101t».^aS.v 

Soo. lTein.»Ind. Basle. Eng. Pat. 113783; 1919. 130 a. 

F. UUmann and P. Kertesz, Bcr., J919, 52, 645. 
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.VNitrt>-;inTl>r.t«jUi!i‘'ii- 1 ^'ih li.ii- •I*-. I*n tii' 

ofaiiiliiMiii.j Mil ill.' . ..ir. M • i ii i.* miIi’.m. l . I;!- -i kI-. (miiii- .i 

d.ivl ;:n-i II \.IT frMiii V.hi. », ih.- ul r.- i> hi t..l '-li.nl. '^. 

'I’limZMM* I Mii.l. ri'.it I'Hi |.r. fill, t - r.» i" i.i.liuii.. j.iM.ln. 1 1..11 mI vat 

.. an* fori'inl l.\ lli- 1 . I ...fi .-f ..Ik..': '•uh 1 h‘ 1' , h.il. „ s„ hst 1 

tiit.'il a« nlv l.HiiiM'M* I lii.i'iiiii.";.* ' *'■ **i'i'' 
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TIm' .170 IM.'tllllM . .Hi.l- I I I'. ill. I ..I.I. 1 II ..1 l.% In.itlll^- I 

junin(.--J-M.rt)i\l.»iitlir,i.|Mti.ori. uitii |.oiiij.N, aloiir 

..r with .'uMitinii of |.ri!ii.tiv .iP.m.i’i. .f.in. in of alk.ilis, 

ar<' (on\Trt»'<l nil.. ) - .niii'io.nii lir.i.jini.Mii*' J-.i'*!* I»\ ‘I** Ih tr.4iliiMnt 

with Wh-n til- aM.lix.h- ‘H iIm ml. . in. <li.it. .1/0 m< f I.hm' 

lompouiwl H .oii(l<'i.'..'.l NMili liv'!r./it' .» i.r.'.lm' 1 ..lH.!n..| ^slm li 

ilvi'S rott.m from tin* N.it m ‘ ' fl ^ “I ^ f* 1 n.‘>h''*’ 

Tin* sMith.'H^ ..f h. 11/ ii.thr.m- .l.ii\ifu«' of. rr..l Im 111 a h.riiMT 
n-[K.rt *«* l.K'M f..lloNN.'.l l.'> ■> '-f " Tr.iirj.-m. nl o-i.Ii.mim in 

tiu* anThr.HpimoiM‘-lin..r. iw.t..' -i- ^ \ i.< l.r I ll m .r.-MMi..' 

(IV) is |.r('|»ar.'.l :i.(..nlmu' ’ 1 '' ' 1 " 



M.'olvi, Lu.lii-. wn-l r 1 '..!. IJlC*"*.. / I'llll, 

Kalo. I.< r. I - P.t . ./ , I'Jlt*. 

t*'* < i Kail'. il'T. I I’.lt fc.'Si,Jr , J , IlHU, 

^ Jnw. , KllT, 1#1- ^ • 

A. .'^chaan^liim.lt and ) : I* r 7 A*i. l^-rg Her , 1918, 51, 1230. 
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It Ls Hot emu <Tti <l int*» 1 • ,irl)o\'\ plioMylaiif lir.Kjiiirinrip (\'') l>v 

fusio/i with ^.UJ'^tl(■ pnt.tsli at H !)»• cxju'ctcd from 

tin* Ix-liJiviour <*f allot lir\ 'okftoii** « .irl)o\\ Iw ai ul, l>iit a mixtiirt* 
of a<i<li IS nl»t.nrntl ( ontaiiiin;/ th** <li« ar l>o\\ Ii<- at ■Ml (VI) as is .showrn 
fjy th<* formation of anthraijiimorn* 2 ! Il iiorfiio'nr (Vll) i»n tmutmoiit 
with « oncrnt rat<*<l ■^lll j.hiii !«• -o nl 



VI. Vll. 

* Indkohd \ \ r I)vKs. 

In tin* I'oiirsn of an iiivostijjjation of ilorivatives of tha indole and indi- 
jiotin ^^roiips, siih.stitutoil at the iiilro<»en atom.”^* it is shown that 
l-h vdrox v-.'M»(*nzdvlo.xy-2-thio-oxindoIe reacts as a thiol (J) with 
|»lienvlh\ drayiin*, furmini; .’khenzoyl-ll-t hii>lox indole- l-^)henylhydr- 
azone hyilrate (II) ■ the sul|thur Is idiminaled from this compound by 
tn'atment with -V/l? sodium Indroxiile, forming: l.l'-l)is[»henylhydr- 
aziiu>indi.‘:otin(lII).\v}neh not a vAt dye.b\it a true vat dye, indigotin- 
l.I''-imnle (l\). may be obtainiMl from ■ 

‘“'•a. AlU'rt. Annaltfi, l‘♦JS. 416, ; •/.. l‘Uy, :J7\. 

A. Albert, Her., IDla, 48 , 474; J , 1915, 829. 
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'‘ell. X 

NO >( II u( nr. II, 

"•■(Mir''. 

.1 

.'.11 

('Jl All >:il > 11 ) • N Him 01 , 11 ^ 

li 

CO M > 

N(\ll\lli'Hi ' ‘ \,\\\\\\{J\,) 

III 

( O ( < CO 

< Jl, \ \IIA < .11, 
l\ 

Vll Hltflo^tUlL' ''\lltln‘'l-'<»t IJ.'I It' il<n\ »tl\« ji.l-' liiili ilf\i'|- 

n|'r«l. <lr|M-n'|i’nt nji t !|< 1 1 1 1 ( 1 1 1 M‘* I l.i » < • f« -I f i . .i ! iol', <if lo lilt r« • -. » .Ui 
lull- (l)or It'. \ iimim It III mil iimiIiii t ' ni u ^ uh't it uf iil |»r«>- 

(||i( t-N. wIikIi r*,l<|ll\ »i'lul*l!-<‘ Ullli 'i|l|.||lin' .l« hi with fnrlli.lt ItHI nf 

lir.^t tin* isjitiii /^lMllll<■ (II) ami »hMi iIm- i-atin (Illy in \ irM 

'Dll' ( nf i-'.itlii It"* It !iM\ l.r ("riiiiilatt (1 

Ml, Oil ( Cl ( ||(<>H, I I '.( II N oil Jll.o 

('Cl , ('ll \ OH MIOJI, Ho ► ( .11 MI(O(HN0H 

I 

.Ml . .N 

► CJI.V > o 1^0 * ( Mi/ (' Oil S\\, 

'H i Ml) ^(o 

li 111 

( >Xi<iatinii ( nn\ crt." O-a* i I \ iinil'» \ \ I ini«' iiaiir uliin. laif nii t In* nl In-r 

hand, N-am-t vlindn.w I m (nn\«*ittd la •i\i«l.it ii.n iiit*i tin* iirl «lia(i*Ul 

imlij^ntm ( '<»iisiMjin*nt I V. in tin* I.Jt'r « nni|-*niii<l. ...t^l ^^rnii jiv 

ari* utlarlnMl In nitrno«*]i, uIihIi km. < xj-lain t|,r ;.>r**.it ditT- n iiM* in 
rolour frnin that of iii<li):o(ni 

A largo minihor of ‘>u]».''til'.iC'd. imliriii -- ha\«* i.i** n |.n ji-iroii and 
ox.iininod during tho yoar undrr n \ mw. \ j.artn nlarly ■'iinjih* ni»*tlnnl 
for tlioir j>i^'jiarat ion iti tin addi'i-.n of th*- t^Omnal naif »»f 

J>lH-n\lglyrino to an arotif .old •'wintinn tin I'-.itin warinid fin t|jo 
Nvutor- hathM^’ f'>r o.\ain|il'*. - mdnwl '! (r>iiath'.l I 7 f/- nn-thyit ri- 

• 

T. SandmeytT. Hfb f hftn. 2 J-tl , •/ , I'H'.i . 1 . It. 

Kiip. Tat. I2H1JJ. (.or. T-at •/ . UlMa 

J) \ firlaiulor and . 1 . a oi^l’fciiFf r. //o" , I'.Un 52 . ‘tJ.'i , ! , CiOa. 

J- Martinet, Cotnpt*^ rcn^i., 169, Ih’I, J , I'jl'.i, (»7 *»a 
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nicthyl‘‘in*) ituloly (111) ol»ta:iu*<l in tliis iiiiimu'r from .Vm«‘t}iyl-1.7- 
o-nK‘tli vltririn-tli\ I. (!) ami yidovyl ([!):- - 

y V • 
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'I’ln* .sul^'^l It ii(<m 1 iralinilans form palo y(“llo\v vats witli alkaliin* 
liydrosiil pint*', ^vlll('ll dw \no«»1 and .•'dk rradily, Imt slunv littl<‘ atlinity 
f«»r cotton. Snlphinc.s, uirnli dvi' atiimal lihrcs in sliadrs similar to 
those of the pari'iif indmihins, ar»‘ oldamc«l ]>y u.irmino tin* indiriihin 
with sulphuric acid. 

|)\tvs of the Indieo bellow sri a s *“'* an* r«Ml\ii‘cd hv livdrosulphite 
aixl < .Hist i<' alkali to red \.its whnh .ire mtv <en''iti\e to o.\idation 
hy .'lir. On the other hand. l*v etT<-etnii: the rtdiittioii with hydro- 
sulphite m pre->cu/-e of alk.di « arhon.it*"., niMtluhle fri'e lein'o-com))outuls 
(phenols) are formi'd whi' h .iie » h.irai ti'ri-ed l»\ exceptional st.ihility 
to .iir and .ire w e!l-snit(‘d, con‘'»spn‘nt I v. fi»r permanent stable prepara- 
t ions. 

d'he snlj)hon.i( ion \vhi< h occurs durme the hroinmation of indigo 
and its homologues in cldorsulphonic a< id solution, is avoided hy carry- 
ing out^ tin* re. let ion in presence of phosphoric aidiydride.^^ The 
h\drogen hromuh* produced during the reaction is oxidised with 
formation of wat«T, which comhines with the jihosphorie anh3’dride, 
and conseijiKMit ly . as no nascent sulphuric acid i.s formed, no 8nl])hona- 
tion takes pi. ice.* 

Si i.iMiiDi: Dvrs. • 


'riie Opinion h.i-' he«“n aih anced»th.it all i onstitiilional formulai at 
present jiroposetl for sulj>hide dvi*s are improh.ihTe in tlie case of liighlv’ 
sulphurised jirodiiets. he< aus(’ sntlieteD^ eon''jderation lias n^^t been given 

See. Cliem linl }v:i-le. I' I'at numt'S . . lint. ssU. 

Mei>t«r. laieiiiN. uiul Umiimi;. l.ei l’i\l gtl^i-ol ; |‘i|U. 7.»7 

See. I'liiin. des I’miic- tin I'luuu'. Kng I'at IIUSUO; J , 7o7a. 
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Ill 


to tliv inijrt»rtaiii juirl K\ t!,i « j.IIomJiiI aiwi t!iUi/.«»!u> Mil 

pliur oil th*‘ rnii'.t It at inn ainl^pr**|>t*r:ii'- of tin' jIx** 'riio 
Ilf tJiO itnt iMll of '•(ll j'hlili- t*- a’<il ].v ilit-ir mlltixlHl 

nuturo ai.il tin' tn liftin' .•nl-'or; >! i.^i r\. rtnil !■. t \m t n t i'l- il \ r am! ('ollnulal 
'julpinir It 3 " Thniiijl'T T ) .it rln i -0%* >• tt.n i- n,.t *.itTin tod luatrnall v. 
.lli«i tin- Flint ho r '> 11 !- 3 .1 (i. <■ nf 3 «l\ o li I. , il!." M hi M t I o l.ll-llo t Illn/OIH* 

"ulpliiir a^d < "l!i‘id.d -nlj'l.nr a ‘imuijt ii, j in v,.iij<> Lh'",, id tho total 
■'idphiir < niit* nt -'M- iin.m.iil fr<>iLi lii.o I 'isl|.f'ido d \ l'\ •'m < t\ssj\ o 

n\ id at mil and o\f i.o ♦ i - •!• a it h .ni ^ \ d \ o j w it-.i d in f his iiianiior 

I- nmro roTidi[\ 'M<hi)>!. in ■'••d'liin ■':d| l.id-‘ 't a'K.iii f> s d ni>^u 1 1 ‘hit o tli.in 
fTio nri;jilial il\o. ),iit ixhihits ii.arkiilU ' nf- Ml 'T d t ••mu' | >rn{ lorf lo" 
>o\4‘ral additiniM has** I*. on in.id-* t** th*- alr<a<l\ l.ir-jo • ho- nf Mil 
j'hid*- ilv«‘*i duniiLi tJn* soar and* r r«“\ loss 

'I’T** inv»*st iLMt mil “f * s inoiio. ii<ns<F*-d a'* a hs j-mdint from tin* 
-iiljjliito-4 <‘ll’.il*»-.'‘ pro* • ».>. iia- itlra*tod attontmn fmm -• s « r.d |*nMits 
of Moss r«*<*iitls- (‘simno t»iriSirt»d )*s -u'l^-'iso nvidafion -iiul 
nitration uitn nn'im- aii*! *linif rn y -tohii** .o ul- sslmli s i» Id a hrnss'n 
-ulphidi' ds4' )ts‘ fn-inii ssith .dk.ili (ml s ‘ 

'I Im’ a pi iiK at mn of a* «‘’'a]>!ii hon** in ds«-tiifT inai ufa« 1 uro. svlm h 
ha- l'o( n I nil I Mm <1 f< *Mit*rIs f •• t },•* pt- ••I'l* t :* -n nf sal <1 \ * - ha- linSS h«'<n 
o,\toiid««l to tho I -r* 'dll' t Inn •>{ odphali ds.^ \ r'**ldi-h hrnwn -id 
phnh* dsi* lor sslmh * vt '.mrd,: .ii s fa-in*'* l*» ssa-hiior and < hh>rin»‘ 
H <’laimod. 1- nl-tainod l.s- I . itii,;.* i mixtut* nf 1 par’ nf .n • n.i pld horn* 
SSlfh .‘U pirf- nf '•ulphlir at J '>0 '. 1.11 ( 

lil'io -iilphid* ds<< ..n nhi-ii.ii |.\ ♦!■• a< i mn ..f thn pn) s -nlphnlo 
n lolt nil .1 Mil \ t 11 ro nf I* 1 i > n | nd •> f ■! t « i • •) v a 1 a 1 y Mil In 1 1 * il la • • nil i poll lid S 
nf tho I u*Iiy,oMo '< ru - ss I, l< h dn n* -1 • • >' it a m li S *1 1 n •. \ 1 !M n'l P ' I In* d S o,x 

pri'p.iroil III thi- MiaiiM-T ar** njj., ii<-i in fa-ti punts’ ••( -h-i'l'*. .iinl 

in(on-its' to tin--*’ nlitaiii'd \sitl-n:i» tin nldnmn nf i),.' nniih S'd rn\ vl 
at* d Itoii/ono ••nnip*Mii d *'“ 

I di'lilorniiit rndiph* as lamino i-i.mIh. .*1 hs • nnd* i'''inL' I 'J I.Vtn 
< hlomnit nil •• ii/**nt* ssith aniliia sslan « ni.d* i iii ssith y, iiP m-oplo'nol 
in '«ulp)inrio a< wl ■'nlntion ainl r* •In* • *1 f« -i f-i- 1 y. h sdrnvs phi n s-’aniiim 
‘J am I no - 1 .;Vd:< hlnrofli|*}i 4 *ns lamino , 

( I __ 

n<^ >Mi<^ ^ Ml/ ^*>11 

wliK h convortod into .i h!no ->ilphid' d^** Iis- hoatiri” ssitji alkali 
IxdyMiIphido- • 

109 W /allkor. Z filial li fuin . jMk'M 32, , •/ . iMl'i J t - ' 

P, r Hais(>f-rf*n aral i* HortiS'o. Knu' Pat ./ ri|'.» 

M Wslf-r. liiiii lyf vimn-iif? Lt-1 , Ki.p Pal 
*’* (ht-miortl Work-, f'*nn%rl;, Swifh-/, l.n;j Put JJ'ij-J . t ' I’at I'm2n74 ; 
J., 191 H, 530 A. 

*** L Air Lnpinlo. Kng Pat /, lUM*. iiTTs. 
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BItxr-liluck sul})l|id4‘ dyes an* |)r<)du< <‘d l)y hoating an azo dye, derived 
from dia/otised ])i( raiiiH* a« i«l t-oiiplrd with a rresol or eresols, with 
free rresol, Kiil|ihur, and soiiiuni slilpfnde 

N'.aim k\r. .I) vi:s. 

I 

KlTorts to relieve tlie shortage lo «lyrs havt* resulted III attrai'ting 
iiuTeased attentiun to natural dy*"^ m all parts of tin* world. Vroiuising 
results have hecii <*l)taine<l in Jndi.i iiidveing tiials \Nit}i the ])u\vdered 
dye ohtaiMf‘d froiu r«‘d sand<‘rs\v4>cMl, and « \ periuieut s have )i(*en made 
iilsu 111 the extraition nf a v«‘lh»u <-oh»uring matter from the 
llowers of lintra j tinulnsn , an<l of anu.itto from the seeds of Bun 
orrUnna '**' 

Investigation has shown that some sixtv vanetu'.s of .ja|>aiiese trees 
and twel\e varieties of plants an* of v.ilm* as tin* raw material for 
dyes.>"‘ 

Tin* dveing properties. <m various mordants, of the lolouring matter 
extraeteil from tin* hark of species of f ha\'e heen stiidu‘d,^*^ 
and it is claimed tlmt e\tr<uts of the hark and roots of certiiin South 
African trees d\e a \arietv of shadt's from pink to hlack.“” 

'Idle fai t that t In* cohuiniig matter of Persi.in herries, xanthorhamum, 
is a gliKoside, is utilised in the manufaituie of lakes, for. acconlmg to 
the tempiTature ami duration of tin* reaitlou, it is hydrolysed to a 
greater or less extiuit into rluimm*tin and rhamuo.se hv the acidity of 
the salts iis(*(ld''‘ 'I’he canar\ -y<*llow lake of xaut horhamnin isolitaimsi 
from an c'xtrait Jif Ih'rsian hemes, tin .salts, potash alum, and caustic 
soda at 50 hut the daik orangi* hike of rhamneiln results from 

prolonged n*action at lOO ’ whilst at intermediate temi>eratures 
JOO' ('.) the shades ohtaim*d (orrespiuul to a deliniti* nii.vture 
of the lakes of \ant horhamnin and rhamnetin. Similar results are 
olitaiiieil \Mth ijuenitrm. 

Keferenee has hi'eii made in a former report to the synthesis of 
curcumin. K.xpermients «-arried out prior to the puhlication of this 
synthesis are in entire agreeim'iit with the formiii.i of diferuloylniethane 
j)ro|)osed, and, moreo\er, the relatmn.>hip shown in the following 
scheme has heen estahlislu'd : 

imalieiti.n K. I'. Khrluiiill.^nd \V. \\ . Kav, lOng. Put. 127143; J,, 

lUllI, .‘jJUv. 

*'■’ 01//1 hui lit hoi. htn ttf Si'fp mu . liinfjtiltjrt , . 7 , Ullil. 4 k. 

lid of I'nidt Jan n. lill'.l. ./ , i1m !>. lliK • 

R C. A.stuii, A.Z. J. Sci. T,clt , luls. t, 2114. :{4r» , ./ , llllU, IOUa. 

It. llarbitttle aiul S. SiKeitttii. Knt* 12»i7t2 ; IUI‘1, 4.58 a. 

J. ZuIh'Iiii. /iiiU StM- hid . lull. 84, .571 ; J., lUIU, 712 a. 

JwN. . Mils. 3, 111. 

‘ = ‘ P. (’. Chosli, /'/aw. .Sec, 7’f.i«.s . I'jiu. 115, J'.iJ , J.. lUIU, 3.54 a. 
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J >it^Arbet ( nmiiiKii I “o. ur* iiniirn 

('(•n'Vipiriitly tl.i' -UL’;.’' "t ;"n tnr»»ir;iin .uiJ ur» iimm arc 

i I- I ■ Mi’i r ! ‘ *• • ! 

A'i .1 -.1 • j '!< 1 .' ' !•(»*,• lit V .iiluiL,’ iltiriM;.; 1 III' \Mir. 

iiatvir.il iiuli'ji* li.t' r . . . i\ » (1 .1 / . w i. i . . f 1 |. '1 In- ,in a uinliT i iiltiMi- 

t^oii in IikIm li.i*' iiiMimmii ti.i. ii. iil-Iv III! iin prM\ iincnt,'* 

111 iin thfiU nf < ii!; i \ .it ii Ti umI . \r r.i. i !..'i ar, f,.ti »v\ i il . wlnrli niav 

allnw Diiin' .tT'itivi' ' * >ii. j f! it ii «n u;j|< iini liji t! i n in tin* 

flit * till- u"*' I'f j)i"- pl'.ii i. .••.iiii,!!' li-i •x.impli'. not mih’ 

im ri'.i'-is tl;i- \ !• M !•[ Lr*'!! p! t'lt |«t .n i- I'-’ pr.><|ii' (■". ni lulilitiMii, 
.1 j'l.lllt nf ''tipi-f inr ijM.i!ll ’ 

\ rapid 111 ' l li". 1 f. If ! *!■ ( >1 1 p 1 1 at i< •'! i r «i i. i m in .i \ n Id nf i .S< i 

fmiii aii\ •'pi'Mi T nf pi., lit ! .1 ^ ).. . I. d- » I In; . tl ' ’I };i- fn sl| Ir.iv I’S nf 

fill* pl.iiit .in- • \t [ ?. d 'a If :i u.it. r, i!.' iiapai i» :• > ai< pim i pit. it ml \Mf fi 

'I.lV I d hill'. 1 1 1 11 " \ ' d 1 1 \ ti it I .it ln|, . aid t I)!' Ii If I 1 1 •* is n\ .1 P» IT .1 f «'d fn a 

.s,\riip <ind l•\fr.l•t'd \\|t|| M••fMr|l 1 a<<’ntji- is r«iiin\i<l. .iiid tin* 

iTlld'‘ Ill'll' .11' li\ilr.lt' \’.lll<!i 'tp.iri’i nil li.'/lli;'. Is dlS'^nK'rd III 

a l< n|it il , .1 ii< I I ill a < Id 1 1 1 'll ni I '• ii / 1 la- i • ■ f !■ • -nl ii t mn . pn r t .i ii li \ drnns 
iMdinan < r\ -f aj’li'''- nuf 

d ll'* na’ i \ i‘ Indian pla nf "f \N ' ■'t \fi i« , v. lii< fi is « iih i\ at rd in Snid I htii 
yulds Indian I'-uiainmi! .dn n.di;:nim, wln-n Mil»ji'<.tv‘d to h 
. similar trcafii.'iif to that l’im n 'fi lr,'l’..i 'I his li^Miri* < nmpan'.s widl 
\\|fh lh-li;j.il liidlL'n, Inj! lh« \ i' Id i- 'aiah l< > th.iM that nhtailii'd in 

Jndl.i whip th'- '.d'ul.itinji f!..ii|. nn :!,« wmudii nf pirnnii 

H.ll- r, Hr, I-.il i, 47, "s'. J . l'.| j. ,n 
./ . pii'i. :;inn{ 

’** ./ . ini'*, i inn 

AV \ Ii.i\i-. I'/n. ! I •> ' ,.i I il'i 1 1, J I , / I'lln. J'IHa. 

H M. Ainm. tv* '* /'' • f ■ 't /' ■' I >. I >■/<> r.ih /. irU'i. 
n.iU Jfnj> /-.‘f , ini‘1. 17, .{I . / I'lri, -‘'i.ni • 
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Kir>l{i:s. TKXTILKS. ( KT.Ll lJiSK, ANJ) J’ArKK. 

H V Si OM.N S \ \ri*i I'. K I r . A ( ' < M . 

'I’m; (lilli( lilt II ^ iiriiliT u liii li miliistiv i- Im-imh i nrruMl tui .‘irr* rcficctod 

III till- I li.-ii.H til r»f till' [iiiiiliiMt ll»Il•^ ili-.iliiM^ wifli tills si'ffio.i as 
Mirnt loiirii li\' .1. I‘\ lJn'jj.is last \imi. I>iit tin* iiii j)ii)\ i*iiirnt in tin* 
iMil|)iif III iiM‘:inli unik of fill* l)i‘''t cla^-^ lias li.irillv hcrii inaiii- 
tJMiMsI. IIo\M'\rr. iIm'h- lia\i‘ la-i-ii '•1‘jii'. of iisiMil artixitv' n'frntiv. 
|{i'.si‘{i irli A^'^'Oi laf Ions liavi* lu-i-n osta l*li''jn‘«l in tin* (»ritM’i|»rtl toxtiln 
mdiislrics, ami a (|iian(il\' of inlrii-'^f im; woik i-s Im imj^ iimliTtak'iMi in 
various la lioi. I tones, wlmh lia> not vet n a< Iwii t lie sta^e of puMiratifni. 

VllUlLs Wh Tl \ I If-Ks 
( 'f’ffofl 

A most striking; aiMifion to om knowledge nl the slMuliire of the 
rot ton tdire has heeii eontrihiited hv \V. L. Halls,' who, hv hydration 
of rellulost* a< <oi<lm^ to ('lo'-s .md Hevan'.s jtartial \anthation process, 
has obtained a s\\elhiij;of tin* til>re whieh on mn ro - 1 (ipie examination 
exhibits vvell-delined /ones i m n'spoiidine to rmes i>f erowth during 
the <Iay and meht, the latter beiiiir the aitive period. Me finds that 
Up to tin* twentv .sixth dav then* is \eiy little e\ idem e of structure, 
but from then on to the fiftieth da\ the devilopnient of well-defined 
growth rines nia\ be detei ted, toerihei with tin* formation of pits in 
the cell wall and a fi ndein \ to [iiodine the well-known twist m the 

libn*. 

'I'lie Kiiie Cotton Spinners and Doubler^ As^'oi lat ion. Ltd., with 
,M. ( ’unninLihaiii and C C ( Voss. - « laim t h.rt a rousidera ble iiiiprox eiuent 
in jiliNsn al propertie.s. such as elastn iTv, may be obtaineil by treatment 
of ( ottoii with a .si^ution of, for e\am|»le, eauslir soda, which is too 
<Illtife to produce a niei ceri.sine effei t 

Notw ithstaiuline tin* laree amount of work th.it has been carried 
out rejiaidiiie the i*tti*i t id !neni*risinji and blem-fiine mi the strength 
of cotton varii, <‘onsiderabh‘ iiinerta'ntv lias c-xisted as to the inlluence 
of tlicso tn*atnients on tlie streiigtli of th? individual fibre. R. S. 

- » Pror. Boy. Sor., 1<>10. B 9f), ^42. 

■ Eng. Pat. 131212; J., llMlh TalU. 
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(•riHTiwood * lintlK that in«T« ♦ rj-ii.L* ^Mili i-r \MtliMwt toiision I'auKes 
Mil iru rr.iM- Ml \arri •'t miL't h. I'Ut in« iIi«tiTumi m til'ii* > ! iiii^l Ii . 

IjJiiii tiu »*' ail nu rta-'i' n. f^n- \.ir', ■'!!• aiul a <l«i rrasi* iii 

I n r*ii' ( •>( f 1" ’.‘■•rlv’* f.Mn;,! i !, i< m t In* ^arnainucli 

^’rraS r •jNrtiHM (».; ''.,i i- r. lii-. .i . f »i . i\ ailat.li tliiiji 

li.i.l i'fiMi pr* N h'\i-vl\ a -^Mi I <1 I J i' ’ 1 11 *!itT rill- j-rm • up fo tlio 

.■'ta;ji‘ '.puii \ am li.i\ • j •* -li * n'. , ■ i .J , i t iMj t !».• i im ! r. u Ilia 1 !ihn*S. 

\aiuaMt paji.r'' >-a\i- |. ,1- i-)|. il .ii-almi’ " i? li flu* pun- 

li« a> luM <.f I « tt f Mil will! (! i ri- I 'f n> I j ■ i m* a t • i t 1 • \ i 1 1 ail*\ ami shtuiM 
alxt* ni thmi^ a?i<nti..M »!,• ••r iii'-'i « In 'la^t VIlluMi^h 

Uia\ liar«ll\ 1" “'aul T « » >i 1 1 1 ; -I i f \ »?.- | m* t , i I In informal inii i-oil- 

I a im <1 in ’ ht-m i-' of i v? j i ti ■« ii* « » * ^ 1 1 - < . •! n- . ' n m w it *i f la' i pH ''! ion of 

ol-f .iiniriL' a j<u!< ,iiln.!.'i with a miiiMu’:* of i i • a is«|o\n n 
^ K m-i }( t ami W 1 1 a 1 1. * in • ont n .i..i ? i< 'ii of t hi u « a 1 1 irr u oi k . Iia\ o 
in \ • I'ja 1 1 1 1 till j ■!! I ti • 1 1 ii m of \ r ■ i 1 1 * i n 1 1 il ! j*. j a la n « « .1 1 oii \ n rns 

'ris*' r iT- < 1 I if f‘ \ 1 r n ! loll V. It K I • n/i ' • a '< oj . i| w a t . i 1 1 1 iiionia . forinic 

;o i»! li \ <lroi !i Inr'r a< I'l hriii'. atii .aii'in o.la \N a ivaniim*«l -willi 

‘'pot lal rofi to the iiil roo. n • or.i • iit t f < ’’.o li hto I !i<‘ t ol .il r\l r;n t 

amount o'l t o a' «Mit 1 ' nal t In- no ro^* !• t <• i • :'o «• 'J*,'- ,, j t wo it' lit of 

ill* \.irn iJoilina wifn iip <• ot ...ip tio/o^iil !. wx titan .’hi",, j>f llio 
mtroi»*n proauit, .upI i.oothor -oiflo iitatiio|,t wa^ 'o ‘'U«««‘ssful an 
tlio t iU'*Tn "otla I'oil ul i< h t '..o.**l ■^<1’,, I'Ut in oidi i to lotlmo l||o 

projHir’ion ttf niti<iO'n *o ^ I’nai, I"', o! il n/irial tit'uro it wan 

rioi <''.^ar\ to l»loa. )i i ).• \ ai n 

A papor h\ S II II it'j-oi'^ ’onilo^aiif iii'ptt m o'ln ralU m aj^Tcn*- 
imuit \\ illi til*' alM»\ t* It '•ni!'. lait t* • .1 Sit) -or muh Iml* *' frtuii tin* rc.sults 
of distillal ion- \mt1i do.inorm.il •.r.i-tn ■-oda •'olntiot, tlial tin* nitro- 
^i-n Is lint all jfi< lit in t)io f,,rm of pioi.in, ami < .ilU aftonijon (o 
llcltdofi - oli'or\ aMtiii * na» |o ' ,.f i),. mt to-j.-n . armoi )>•• r«Miiovod 

l»y a SOI la hoil 1 1 o il. ilm . - t roji. i !, i - 1 1. 1 1 a non mil \ st .,iirr(l • lot h 
IM not ( apal'!' of f m mir i: < liloramim , ..n l-i« a« Inn;/, !■< < aii « 1 (io pro- 
to id 1 on-t It m nt - Im v !.• . n j. mti \ . <1 '1 i.< di'Cit non *.f i jot ipiost ion 

is u-uall \ doa it NS 1 1 }i Ui a not I'oj . m | ,.ji p - h. .u I.J 1 .■ not « il 1 1. it of Iht 

forrii- of nit roo* n a r o « a p.i l*li- .if for ii. t' molar < m i ; ] oij i,<| . m ''lio svn 
liv tim oxi-toia-o of phi i«\ I-), I T \ !• hh.ro .iiioia ' * 

II I lallor ' ha- st mi 1* (I T o t ion of t i a > tU i ofi.- on op;- ot.s solul lona 
of various salt- in -on ^a-i a ?• -'.so .id -oi pi .ii ua- ol-aTvoil , 

tlmt Is tho « on.-. lit T it ion Ji.* tali'. i i-o in<foa-'d ir.dn at lii;/ that 
the Ol .t Toll SN a s alisor hino w ,i 1 1 i oi pp ’> ■ « rn to 1 1 « n o< .din h \ d roxiflr*. • 

I ho mlsorptioii was f.n.’id to iia n .*s.- v.ith I h* ; .'i ri li* a t ion nf tl]i» 

* • 

• 

> ./. I'fjt !n^t. I'.H'I. to, J7»; ./ . 

* ./. Sue. Ihf y . / ( .h luls. 34, L'jo. 7 a. 

^ J. .Av. 7>v'r« I'llti. 35, Jn.', . J , j'.jn, HU. 

« ./. /»!// I.u.j ( . 1‘aH, 6, 714 . , l‘.*14. 

’ Tuls,, 42, .V»7 ; Itir.t, 70 a, 
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cotton, arul t.lio tliat })lrachinr^ lowered the adsorption indicated 
the elTect n-allv ua^ a functiun of Jlu? purification rather than of 
tiu' af coni[>anyiii^ ljr<-alvdovv n or opcMiin;» up of the celiuh^sc molecule. 

• Wool ^ 

S. A. Short<T ** L'i^' s the result ot further inv«*.s(ieutinn.s into the 
influence (if ;if iiKisphiric iiioi.sfurt* on ehMtri<al plienonien;#, and dis- 
cu.ssi‘s file fM<*.sf Miitahle (oiiditions {nr fhe operalions of drawinpf and 
.spinriin^^ 1 n I le* < ase of v\ orst(‘d the reconnriended (h'erecs of liunii»lity 
are and leaped i\ cK . 

V, W Ood ni.in''i‘y '* ^im-s tie* n'.sult.s of evperiiueiit on In'atin^ wool 
alom and in the pnserue of water, 'Fhe elTe(f of drv heat on wool, 
alllioiieh apjirei i.ihle at t • luperat ure.s in the nei^dfhoiirliood of 
i.s only .shell! u[i to I he . the fall in stn^ngth in this hitter ca.se being 
alioiit ‘V,, At (he hiL^hcr temp(‘rat un‘s it was found that the sulphur 
ii[ tlui Wool hctanie oxidi.sed to .suljihate, and that nitrogiu was split 
off in the form of ammonia. 'I'he jirc'^imce of moisture caust'd tlie 
d(‘compositi<m to heemm* inucli more rapid 

S A Shoiter, in an i n vest i;,Mf ion of tin* scouriiej pro( • s^. ( onsidiTS 
the II hit i \ c men! s of .soap and alkali from t he point > of \ n w of .surface 
tension and cmul>if\ing elTect, and gi\es indications of tin* most d(‘sir- 
ahle concentrations of (hesc n'agents lie also mahes suggrstions as 
to the ( a uses of e\liaust loii of .i soa[) sol uf ion. Kurt her light is thrown 
on this last problem by a p.iper of ,V, W oodm.insey, ^ ‘ who gives figures 
for the amount of soap absorlxal by wool from aijueoiis solutions. 
\hirious coinmereially scoured samples showed ()'2(> 1 <>3'',, of fatty 
acid. It was found that up to d-ti’W id bitty a« id mignt be absorbed 
liy a cro.s.vlired seige. an<l tliat a consideralile ijinintity. from tt-ll to 
tt-’.ir’,,, was retained after boiling in water. It also tippi-ared that the 
alkali <‘f the soap was absorbed to an even greater e\tent than the 
fatty ai id Although this .soap absorption is liable to leail to une\en 
d\«‘ing, It i> not I'lidieh h.irmfid a.s it is probable resjiouMble for the 
superior feel of so.i p-st ou n d goods. A simihir al'sorpt loji plieiemienon 
Is probably tin* foundation of a patent of (\ Jiennerl.’- wlio claims 
that the n.M* of ;ieid decomposition products of albumin in washing 
Wool gives a superior handh\ 

A. Kertesz ' ’ dra\\s attention to tire elTeet of wealln-r m desi roving 
wool fabrics, and claims tliat the biuret n'aclion may be em]>loyed to 
measure tin* degree of damage. Previous treatment wirh chroinium 

J. r.jLt InM , I'.HU. 10. JIs; J'UU, G77 a. 

«’ ./ iifhvjt and (’i./., --7 ; d., 1010, 7a. 

«" J. .s',v. />v- M ami Col , lOlO. 35, ,Vi ; iOlO, 2i0.\. 

i>>,irsaml Col., 1010, 36, J., 10-0, IO.a. 

«n«r. I’at 31154:!; J , 1010. 025a. ** 
i Z an.jnr Chtni.. lOlO, 32, iOS; •/., 1010, 400.V. 
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salts r»'rMl« F'J ?ln' \v«wil u.ih li t!M»r»* rr'.iNraur Th*^ pnin mmI cinis** of 
till'* •*!!'■« t ap!..Mr^ tn lu* .o tu i® Ii^lit r I'l-t-r : li ri tin- j.ri -t lu •“ of 0701# 
or rno’''?ur< I in- no- ..f tir r* >» .ol \ .M.iiod lis M 

I ’'‘‘I ki; J ‘ M*"' t >:■>.* -tf T 1 -iu! ' ’ I* .0 ! fiT il.-f im f if 1^' I in- 

’o will. 'I Am.i 1 ;■, i.r..l . ;i ,i .1 .I'.-op..,! ii\ ij,,* ilitTmul 

t r.MTiw.-i.T^ t.i wl.i. !| 1’ 1-, :?tl 11 . - i' t: 1- Jikrlv to 

}>♦* •! k;. Li’i, >.iij}iur-. a. i.| -i,. Ii a 

t ri aTiiU'i.t rn.il. 1 > \: naT.- m ..-..t i'. . t.i r ► .• .r • i. i>\ Map ai.l alkalna- 
r» aooiit •- 

\N 1 1 frliiL: ' ' lifal '' T i.a : tip* ' • I i o 1 . ^ j , , i. t imii ..f w , imI m a v l>,* 

til \ i-Iop'Ml vt rioiL'! i'\ i.r.iii.i’i'- w.itf: 

< i ‘I .1 arfiiani '■* il- . nl.. s ni 1 : i i;- • : ? . ..fi' .1 ), \ ilri. 

• xtr^ifor f. ir r<‘'i.M\ ilm 'afal. •'< . i.'t w . mii.jil' i!i< a t -i pa ration 
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IlH * f)r thk pkoorkss of applied chemistry. 

Fla /\tJ/rni f), ntul M isct'Ilatirous Fihrr.s. 

'hip liri^ish l‘'iuv Jirid (Irowri’^' ‘j:iv'p ri'sults of 

■•X|n*riin<‘tits hv' (r \’ hiyn* on tin* isolation <if iropiovod .str.iins of flax 
i(;p<l for sowin^^ [)nrp<H<'^ In tin* (onr«^t• of tln^ uorlv' it ^pppartvi that 
f.inunf i^^ to Minn* oxfoiit viilijf*< t tr» cro^s- polJinat ion, 

mil lliat tin- prn;^i'ny i-xhihit t ho \afi:iiiipns fp* lx* ^■xp(‘(■tl•ll in accord- 
ifu-c wit li t In- Mi-mli lian 1 ln••>ry. IMn* i oni innnl s«-lc< tion .inil^cultiva- 
Jaon of jilaiits prodm iiiL; tall lir.irn lili >s '^ll•Ml'. iiihI'T conditions pre- 
v^critin<» cro.'iS fn t ilisat ion. ^c^tlltcd in an nnproM d strain sliowin^ 
:?n'atiT uniforniit\- .ind an increase m In iirht of ahoiit ten inches. 

K. lio. ■Mcr ci\cs details i»f iMrrvinLi out Ko'^'.i proci*s> of rett.in;T 
lax with a cult lire of It rn>i‘i I‘. Krais -- discusses th<* rettine of 

lettle stems in a stihiiiori of .so<]iiiin hi< arhon.ite. Tt ap[)ears that, tjiu 
|irineipal a^rnt in rctardm;^ haitenal rettm*^ i.s ai iditv, which in the 
jiroiaxss of water retting is removed hv the current .\ similar jirineipln 
s involved in the process of K L Kmman.- * w ho uses a i .iii^tic alhalirio 
hath tempered hy the pie>cn«< of of<_Mnie matter of an acid nature 
such as waste Inpior fimn pr« \ ions opn i f ions 

A. I*', \V. liriimmei olit.iiiis tcxiilc liluc-, from ;irMsscs, etc, hv 
fxuline with a odution of sndium >nl|phiih‘ and then with alum or 
Hodiiini thiosulphafp* lontaimm-; a little .o id .V.Sa/isome -•" di'scrihes 
i method of ohtainine textile tilu*es from nnilheirv. and piii t icuhii’s are 
^iven of a samph' of •' pita ’* lilue from t'olondua uhnh could he 
,ised as a siihstilnte fur sisal hemp 

\ it ! fit tit! Stlf. 

Ill spite of (he inerea''me |)opnlaiit\ of artitnial silk, 'here .ippears 
[o h(' a st('ad\ fa Hum nil' in the amount of w ork piihlished in i onneet ion 
k\ifh tins siiliject. 

S(‘\ er.il new met hod .. of prejiarinjj solul nms of < elhilose ha\ e appeared 
se<* page 12‘J), hut llicir suitahilitv for spmnimj a r I dieia I silk is douht^ 
[ill «ind remains to he proved 

II. .M. Specht descrihes a com))ina(ion of spinnerets, ('ourtaulds, 
litd., and J*J*h (’riguMl desi-nhe a method of making Jets suitahle for 
jrodiicing Hat. strips, and K. Hiihot claims a method of (onstrneting 
>])inning fiinin'ls. 
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»• L'ng Tut. l27I.Vj; liHii. 41»7 l' 
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rnmKs. rr.XTii.Ks. » ULi.rtji^sK. %ni» imkhu. MO 

Thesi* ar** |•^a‘tn.lIl^ all fln‘ » <intnl<ut ft» ilu* niaiiufat t iirin^ 
j I r<)< tliaT lia\«' Irmn t^lirr <‘f \ low . Ip 

Ktiniih.il-' < tHir j li III. a ‘10*1 i.o.l f. .r li >tm nat iir.ii fr.mi ai! ili< lal 

"(ll, k »>• il i-M T fc-at f.i# *i: w It ^ (ii .-I .| , i.iT r .nm'if. w •isi l» is cif ihti*ro>f 
us It !s , i.iiuail t 'i iT T r. 'ui' AT% lift ') i-’s. <I :ii 1 1.«- i i-.. of a w 

arni I!, at. rial a'»l \ I .,..1 K li l-'oi-'fir •!« s,ril»o 

a l,\ jrnriipItT !ii a'li. ’’mx' -1,1)., u-; of tii< i-x ]• i'(s|,,n of an artitioial 
silk IiIt'*. 

In ail artn !<■ on . .i.L; ui -1 ^ \\o\ . si ,,,|, \ Winlor *-* 

hli'iifila-s tills ipa?i‘P il 1!) xsooM. n _ ^o.l- !,> . .pi, ..f \ 1 1 Ji 1 li \ la im no 

iriai k in ai III ,o!,i’ ;,,ii 

• ■ /’a i ./)'// /I ' 

'I' In- 11 of (' i['« r \ iri' for * lot'oi.j l. x* s ,1, i t,, follow cil 

t lio ant l« Ipat < .1 « 0111 - « 1 : < .{ «I- I -t)o a 11,/ I 1 .. failijr.- of t lirso 

sii list |t VI t ( - s fill I ( o t , 1 1 1 I ',1 1 , 1 1 il i 1 f . < ) in ! k !■ 1 1 1 1 1 ! 1 n I 'll* t i nil in I loi wf 

artnlis m |.oj.i,lar ,i'.| in .1. nMi. Iii.iatii!* < 1 - aiino witli I.Atili- 
sul'sfitu»i> In t'lis If p of inf* n to , ,1, ihal \ (J 

Ihirjjii' ‘Ml li'irt in of >' md io|-, ,t it* tliat n'a|i r. lotlnni.' matl'* 
from .1 aparn s.- |.a I'i 1 a. . n -I. r a . t t li 1 • f Im’ i rt i» k s ^a \ r 

1 * ln-f 1 1 I I .| of 1 ( f n a LM " 1 '♦ . . ! * i I n i| i< 1 I ^ ’ a i,.| 1 1 . | < • pi i j i;non t . 

:iim 1 furtlnT llial pip*' m-Is v.i, .. ..j .piif* l\ |>\ a\Miois 

A T t **11 1 ion ha - I n < 1 1 < 1 ' I. 4 1 111 : 11. <1 % < ’o p»! .4 III 4 ,f 1 I I In II I »• \ a r ip in.nl** 
from pulp wP lioiP f ‘ 1 If i- p f I,. i>i,.d . <1 p ip< r ^tai'*- 'I’Im- riKkomi 

III' for'iM <1 from f In' -..si , |.,io., . 1 ..ji t ia >\ n. of 1 In- pap* r ina* liino 

,is in tin- ('loll* \'lfni or oii - .’imi. ' i.,oi,i,j. n, t|,,. I’urK s\s|.'ni 
rin a(i \ anla-ji's . lain-* <1 an oip. j 1 n !i_'t jj. iivmi-- »o tin- fil»r*‘s la iny 
listriInPi *l loii'.'P i;'lif,all\ -.o*"! f* tnn if,,| i.. "ir li*-lii\ionr in fin- 

l\*-inu' li.ifli" ‘‘ 

I n .1 a pan inf 'r* -i i I - 'i. j f aK* r. in f la ,•,* a \ 1;.:.' * .f j .a per a if h linn p 
'ilk. and * * it f "I , (Mil tn li fa I .fi. 1 . > * i.t I v i|. n I.4 d 1 « on, pos,.,! , ,f 

i M I k w a rp .1 iid a p i p* r \s i ft i 'n la J I < i : • 1 n j 1 ■ .a* I • f r 4 .n 1 a //ri/</ '.o*/?# / n* 

!ikro. and t In- opn ,i f mns < omIi. t.il l.ir_’ 4 i\ l.\ ),aid (if .l.ipanoH*- 

• ri^uri aNo ' ( trn-i'f.iJ panan 1 pnd-.-.d i.\ *.iatin;_' Iwi^iiil paper 
Altl. sol uT loiis 4 d n 1 1 r« " I 1 1 li !' '• • i < 4 1 i n |i .n I I. 1 > f< 1 1 1 n« I .1 1 ■ 1 .1 r k 4 - t ni f Ii im 

fnjntr\,aiid in fiiP < . fun* 4 t n.:, a p.p. . f \ |.. .'ini r nia\ la- of 

iiTon-st. * • 


■'* ( firm Znt, lnp 4 . 43 , tsi, / i n '4 i.j|\ 

J , JlilU. ur>T. , 

yarlfr-Ztit , ItiJU, 30 , I'. I . -p* I . Inin. Tnn \ 

** Pulp utk4 Papfr M i‘f IM’U 25 ^ • 7 '* 

A Kramer, M'/nutsrhr /•jiJtuJ . IMJk. 33 , si . ./ , iMl-t. jsIa a. J^-in 

reU-r. I'llS. 8 , i.U*. / J ‘M ‘i. -J | 

** 24, H7I • 

P Vitrr. Pat. . 3 UV >*>1 ; J., J 01 t». 
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PaWifjn and Aeroplane Fabrics. 

%An intrrostin^ papj'r }>y H. I). di-als with th<" i.solation and 

oxarriinut ion of textiles m nihl>«T-j»rooh‘d f.ihri*-*, and <J. Martin and 
,1. Wood have t^rHr rihrd nirthoiN for tin* ijiiantiti^vp testing cjf 
rainproof olotli'^ • 

J. I), hhlwards *" gi\e.s rin‘tho<ls for and tin* n'siilts of ti*sting the 
[MTiiieahility of hallo<»n hihru s l»y hydrog«*n, and ui a p.i]>i‘r<<vith J. L. 
Moore on the of ultra-violet light fur testing halloon fabrics, 
qu<*.Htions the <‘onstancy of thf* relation between the detc'rioration of 
these materials under the te.st aiul outdo«»r ex[)osure 'I’lie radiation 
from the men ury arc vanes i;reatly in intensity aiul character, and is 
very tlilVu-ult to measure. M. I'iUtat.^^ howevrr, is of the opinion that 
an exposure of from l! to 1 hours to flu* ultra-\ lohd ‘ra vs gives anahy^ous 
etleets to an insolation of :in davs, and that llnMoutrol is satisfactory. 

A paper by ( I. II Ha\en ' * gi\ es the etfi^fi of moisture f)n the tensile 
strength of am raft fabru s lanen ami hea\ \ «otton materials gained 
7*’'o on the dry strength for each i>er cent, of add'-d moisture, while 
cotton aeroplane fabrics similarly treated gamed 

K. 1). W'ah'ii “ disni.sses the methods used l»\ the Ibiieaii of Stand- 
ards in d(‘Veloping (he use of cotton fabrn to ,substituti‘ linen as wing 
fabru’, 'riie nn thoil of «o\enng tln‘ wings is deseiibed, together with 
iletails of testing d«iped ami undoped fabru s. lie noti*s the .sni.iller 
shrinkage <if I’otton fabru-s on doping, but liis .statenumt that a well- 
mad(* cotton faluie will n*sist moie picssuri* tlian one of lim n sugg(‘sts 
that the onlinarv tensile tt*.sl.s do not measure tin* buisimg striuigth, 
as it appears from otlieial speeilie.itions that the breaking strengtii of 
linen cloth weighing I oz. or le.ss per \.ird is not less tlian *A2 lb pi‘r 
iiu’h warp and i)5 lb per im h weft . while m the < ase of men eriseil cotton 
fabrh^ tlu* ligures for cloth weighing II oz. per square \ard are S<> lb. 
for warp and weft. A. llusch also gnes some particulars of this 
inerci'rised fabric and iN iloping. 

t’la.M nosi;. 

No ])apors of outstanding imp<»rtanee ha\e .ippeared during the year, 
but a miiuber of mtere.stmg points have been placed «m record. 'Phe 
suggestion of W. Harrison th.it the c*ellulo.se til>n‘ it.self may be 
regarded as the molecule sliould not ]iass without noticc\ The views 

I till*, 

J., IDI!). S4t. 

U,S. Jiurcttu of Tnh. Pup’r ll.'i ; IIUU. IiillA. 

“ drricW dj/f IVt'cl/t/, 191U, 9, 734. 

*• d««. Chon. Anaiyt.f 1019, 1, 1 1- ; */• 1919. 409a. 

Proc. Amrr. Soc. Testing Materials,^ 191S, 18, 3S0. 

J. drmr. Soc. JItch. Kng., 1918 40, 933. 

« Tex/. Work! J., 1919, 58, 53. 

•• Seconti Rfport on Colloid Ch^nisiiy, Brii. Assoc,, 1919, 55. 
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of C\ F. ('ross, who r»*^;Artls it as a lu|in<i in fhr s,'nno din'o- 

tii>ii ai'il. n*J r\|ir*-vv, ,1 |,\ H^irr^-vnii .nu! l-.i****! tui rntir«*lv tliflt-n-iif 
<on>i<l*'raMiMi'^. This niiM Is Hi . w lOi t!u- . har n trr (»» hi* ••xjua tiHl 

of .1 rx.i!yl<ijilt ii|i V till ij ; jr. :mT i.*y arui roruli'ijsat ion 

Ilf » ni.si ii ,j, j.r V ,,f ( Lr iljirk’ j:jn ' • .0! j!i H must not ho intiT- 

l.rotoil m \ o \s ..f !.\.‘*\vt.rK I'.alis nit tho si,,j,ti,rc nf tin* 

* nttnli l»lc‘ 

\m ntloT li\ [...tin , xjiani- s. . a- t!..- .,iii r.if J.m in < In-nm al |ir.> 

[M-rtios hroui;}iT al>Mut h\ im « h tin, .i! s,J isi,,n •»( tin* tihrr. n-^ianhnj' 
w hit }i * \ hli iK is ia|ii<lK .i« « uiiiuJaT .1 ' Ih T iiista’K 1 Si liwalho 

arnl I*. Ih'i k'-r '■ malstliat ni 1 !n* j ti uh..* 1 1 . .ji nf a iMiril.n.’i* hy ini-i liiini 

1 al n.oa Ms t lii- < * • j > j • r i • • 1 m i'. u* j i • « r < >f t hi- < rllukisn j , \ r r s « misiihir- 
ahl\^ im roasi .1 

A .simil.ir < li.tMu:''. -‘-h'* m* < liam* alK «vl. is ih-si nhrii h\ 

(' K. Cross, anil I*) .1 Hi NaMA** win* iOM- an ai.i.-iMf ni ihnr iii\osli|ja 
, lull of a s,ini|ilo of till I I il’ilo'i* |iii\‘.<hr ii»ii%i<l from \| l*'ort and 
ri'frrml to m last vi-ii s lJ>|'*iif \ hoM'.’ii its «limintai‘\ ('oni|Misi 
tion I orrosjinials ix.jitlv wnli lh.> f^.rm ila ticarlv is 

■soliihlo itM ai! -t i« s, 1,1., .4i<l i‘ aj fi am T . iindi ri^o . . m i.hrahli- Ii \ drat ion 

with w at.T with T h<‘ f. -r n »» imi ..f 'I,., , ,,I. ,,f .,s f I,,* t.‘m]n‘rat un* 

aj.j.roai 1 m s tin- l.i.ilifiij- [...ml i I,, sj,. m.I.jmm* i , stall d to hr low . 

'I’lir mrtliod of fori, -at ii o’ |.| ‘ ' I * 1 1 ii s , .f f ! . > . 11 1 1 I I III I ■ n 1 1| st hr 

lakrii mt.i a.iount in ajii\it.' i* n \ iii fa-totN |.i. tin*' of tin* 

rrlluh-s,- molri uh- 

I n IIMIIN- ti . hull ai ju... , s, . » . ,j, i* ion i.f • i litiii.-^i- j , | of 

< oiisid* rah!.' iiM|-oi f am •• in a i* . • n: o.ri i.t ( ami Im-, an ih s. rihr 

a mrthod of tr.-alr/ant with < « -n , a : at i \ . 1 v diiut.- alkali fo|l.,\\td |»v' 

rarhon his,il|.hid. . iiiah r < ..i dit i. ai - wlm h f h! short of thi' f..rniatjoii 

of a -oliililr xanihatr Smii i i :o. . ,,ii\ ha\r mij.ortant a|i|.lira- 

t Ions 1/1 I hr im ri *1 Ism;/ and j i) • i n. ikii.'j mdu ♦ 1 1 < , ainl \N L I hills 

( Ill) I I a s a I fi ’.id . o] it 1 1 m d j ( o - * \ i * > ; a hh ' • i< n 1 1 1 m r* su ll s f rom 

Its ap|.ln ali.m to th* siijd^ofih. j.h^ i. al s? r j. i „!.• of i j..- . otion flhri- 

A ( rrtam amoinit of . ..nfii-ion * \ .-m m l.oi ani. al lit. r if un- as t«» t In- 
na tiirr of \ .-orta hh- ( lit n h* . i» aj.| . .ii s | .o • 1 1 ., 1 .h- t ha’ it m ^of ,-t rii 1 Iv 
ronij.ost-d of . olliilos,., f},.- r<o-lam'^ of shah to ..'..lalion ami tin* 
t raiispiralKin of wat. r would m.t 1..- -n ■ i.-ut \ii mt.-i.-slm^ paprr 
hy tijr saiiir author^ tiimw- .«iaoid- f i. . li;/ht on tin- natnrr ,,{ this 
siihstanrr in tin* . ao* of aj.i.!' j.. . I imiralha 'J I.- t rm- • ut n Ir wlm h 
I oni pri.si's Itt*',, of tin* r.ilhii. i.tniiot ii.* s« , , j from tin* srhliTm- 

•hvina hy any rln*iiin al jirm.^s wiflnmt rxji.rirm intz i onsidrrahh* 
attack liy thr rraj'cnt.s rniployril. and it aj.ja-ar.s to hr a irlluhisr* 

• 

Z. anffetc. Chcm^ 1919, 32, 2r..‘J . . min s",ka 

./. .•?«• Dy/r^nu/J 1 91 H, 34, J | , ./ . J'Jin. 7^ 

Eng. Pat. 121^174 ; ■/ , 1919, 4r,H\. 

^ J. Son. Dyers and Col., 35, 70 , J , 1919, 249ai 
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whioli yicMs on rolys is with al(<ilKilic soda two arids, a fatty 
acid C'itH />, uitli (HM- COOIf and orii* Of I j'roiip, and a resin a( id oon- 
tiiininf' H'.i- 1'!'„ rar!)on and lOM)*',, liy<lro‘i(‘n. 'I'lie authors eonsider the 
li^nifitation of the schlrn'iich vin.i to. h<‘ “a .M“ron<l^ry .strintural 
niodifn-ut ion/’ hut it is diflii-iilt to rv*;oin ih- this with thf fact that 
chlorination of (he lignin appears onlf to take place in [iroportion to 
tin' ('xtenl to which the a< id ^oojip>> lia\e keen removed Ij^' alkaline 
hydrolysis. 

I*. JO. (*. (h)issedel ''i describes .1 new nsictioiiof cellulo.sc. By lH*atin;i 
cotton cellulose uith jihenyl isocyanate m pyridine a colloid.il .solution 
is obtained which on poiiriiic into u.iter .i [irecipitate of celluh)se 

pheiiylearba n i ic ester. 

<■ 

II t ).st ;^ive^ a much neisled comp.iratiM' .snrvev of the solululitv 
of 4‘ellulose aictutes. lb* jioints out that solululitv in i hh»nih»rm is 
chfirai ten.st ic of the pun* t ri-ai-ctale, .sm h S'- is oht.nried when iisino 
zinc ( hlonde as catalyst, ami tliat soliibilitv in atetone is j»0'Si*s.s(‘d 
by the pai'tially hvdioiysed pio<lin (s oblaimal on treatiiif,^ with water 
tin* inixeil sulph«>-acetates ^.^ivmi bv a frej‘ t»r <omlum‘d .sulphuim’ .nml 
catalyst. Other hvdrolvsin^ ae«‘nts sin h a> aeetic acid, .inilme, and 
fihenol piodme similar n*siills. A slight .solululitv’ in ac«*tone is some- 
times .show n by the primarv aiet.iti's, but thi> is not p*‘rnianent ami 
the material will not iedis.s(»|\e in this solvent. 

(1. Barr and L S. BiKminshaw ’•* <<unm4mt on the unri'Ii.ilulit \ of 
tin* hh'hliiie lest as a (piani it.il i\ im-a'^uie i.f the depoK mciisjit ion of 
<‘ellulos«' III Its 4 on\eision to a( elate, ami ^lesenla' a i ase of the .n id 
^lecoinposit itui of <lope on stora^u* for two vear^ \V. .1 Steviuison 
claims tin' um' of bleached .sulphite p.'ipi'r pulp m the m.uiuf.H tiire of 
aeetyha'lliih^se He 4*m ploys ela« lal .n-etic at id ami in et u- .mh \alride 
with either zinc chloride, nitric .icid, or «linn’th \ I sulphate .is a t at.ilvst 

(r. Leysletter ’•’* _ei\ es a n inteie.stine study td the \iscosit\ of acetone 
solutmns of nitroc»'lluh»st* prt'pared from <‘elluIo.se obt. lined fioin pim' 
wood. N it roci'lluloses frtun W(*o4l show lower \ isoo.sitios than tho.si* 
inadi' from lotton, and a hi^h <-onl«'n( «»f y-i ellulosr eives an 
increase of viM-o.sitv in the lesultiny stilution 

Snlutintf's (tml Vta^hc' 

Solvi'nts for cellulose cont nuie to attract .ittention, but n'c ent- |jublica- 
tioiis (lo not add much to our knowledge of (he subjec t. 'I’he /i-llstolf- 

Kaii. Pat. I.IUJTT; .1 . Tlt.v. 

Z. tiHtftir. ('funi . lUIU. 32, Tt*. 7i», .S2 . 

liivtsitrtf I for At fit porf'^ UH'i Mcnioniiulu, : J., I !M 0 

Kng. Put l.'amJll; J., 714 v. 

‘‘ KoU. Chon. 10 , 145 ; J., 1010 . 234 a . 
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Fdl». Walclliof iijul V. < l.mti of hytfnx hlorir 

an*i f-'lllplujl H .'it Iti 'Ml • \J|< t!^ ill" " til*' I ! 1 1 1'f ll.i t lOM.l L# 

r,*lluloso i 'o ■" \\ il«^,t\sa,S nk il -' :•.<! I NImFiIi « mplos a solii 

tioii of, /ill. iMV'i'. -. 4 ? ti .r t. . < .4*.i wiMi puriiKMl 

t oIToTi to ll'-.irU !<*<( (' I I .K -.f ♦ }■! . . llulo-c iiii.lrr t llfso 

<oMllllori> HlU'^T l.f t r.il 'i 

\i li . ( lfl\ It til. .) . 1 1 Ut I "M r •. ".I I I . I . J . i Iini I / it* Ii^f of 

lK*t « ojit flit r.it I 'i -ol 11 1 . .ii-- lif ..I t.f - »!. I ill! !:i.iiit; 4 iiu‘''i- 

strontium, t'l li’liiuin .'".ii i. ’ or . r. lUo uiif.l l.\ iism" 

a .s|'ariiiL'l V '‘I'l'ii'!' lino- \.it .it« si;, ij ■ .. j. .ui, 
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a further .su finest if )n that inav' lead lo prf»<;ro.s.s is that the detenuiiiatioii 
ot the \voo(l-;^inii li'^iirr slifuilfl hr ahaiwhintHl in favour of tlie sej)ara~ 
tion of tin* fi~, /7-, and y-eellulos^-s as praftis<’«l hy (*n>.ss and i^evan, 
1 ri a payjrr \s it h I'l. Ih-< Ui*r, t In- same aiit 'inr *’•’ result f>f the analv- 

.si.s of tin* Wfxid y material from flax and hemp m f omyiari.son with spriu e, 
and it is her«* that I he hmitafions nf the metlmds f’mployed heem to 
appear as 1,lie jjfo ximat e r oust if ueid s add uy> to over 'T! e authors 

aserihf* this to the methixl of determinme lii;mn hv extraeiion with 
7‘2% sulphurie aud and propoM* ti* n-je* t the rc'sults obtained in this 
way. 

'riie results of \\' II. l)on*,‘’“ workitiL' ‘Ui the same lim-s, rendiT this 
last eoiiehision open to (pirstion, as Ins iiiiuie-^, obt. lined bv a .similar 
method, are more ( (ui^istent. A eompari.son of his results for eelhdose 
with tho.se of Schwalbe suy^iijests that the liimres of t he latter for this sulv- 
stanc<* may be too hi!.d» oum^^ to the j»resrm*e of traces of lignin. It is 
unfortunate that neither of thcM* autliors <letcrmineil both the lignin 
an"<J jienfosan in their <*ellulo.sr. |)ore*.s ex.i min.it ion of his cclliil«»se 
for resi<lues of liLmin was very thorough, and muhIits his w«>rlv in this 
respect of special value, but. as he determined the hemu elhilosr-s bv 
extraction with boilim^ I",, f.iusta- .sod.i solution .ind obt.nned liaiire.s 
of about Id",,, it .ippear.s fh.it liis i rlbilose must h.ive ( out. lined a 
considerable amount of undis.>>ol\ rd pentos.ms. lie is .iw. ire of this and 
follows Schmeer in el.iimmi^ that these .substances should l»e ree.irded 
as cellulose, but his » on ten turn i.s not likely to no et w ii h .hi cpf .iiu i* bv 
tin* majority of workers in this lii'ld 

hi. 1 leuser .1 nd ( ' .'skioldebi.i nd,"' b\ 1 w •• sm « e ^si \ e t reat merit s W 1 1 h 
hvdna hloi le .icid. obt.nned .'k'M l!",, «)f hymn fiom sprm e wood, .is 
compared with S< hwalbe and decker's liyuic of 'i’he hymn jire- 

pared in this manner w.is subjected to destructive ilist ilhit um and tin* 
ya.seous and Inpial piodm’ls determim'd in (oiuj'.iiMson with those frmn 
the original wood .md fiom juinlicd wood lellulo'.e 

(V)mparativc tests h.i\»* been m.ide of .such methods .is the .ibove. 
in which the icllulo.se i.s dis',ol\ ed out from the wttod .md the n*sidual 
lienin determined yra v imef i icallv . b\ ,1 Komy .ind Iv liec ker,*''* who 
fouiul th.it in t he ca.se of di'culuous woods tin* hv tlrtx hlonc .n id metlnais 
yive nioH' con.si.stent results th.in tin* sulj'hunc acid method, (’oni- 
ferovis and deciduous woods wen' in\ e,t ly.ilt'tf with reyanl to the jier- 
centayes of i»'llulose. liynin, p<*ntosan. ainl hexosan. d’he liyuri*s for 
ecllulo.se are notably lower than those yiven in the earlier [lapers of Dore 
and of Sehwalhe ainl J^eeker 

Kniploylnp the hydroelilone. arid nn*thods of lignin determination 

Z. fifhjt’w. r/i,w., lull). 32, rJO; ./., lt‘10. 

J. Ind. Enij. Chrin., I'.HU, 11, ,»aO ; lillU, 4lH>v. 

Z. anij^u'. Ch^w., IlMU, 32,41; J., IIU U, ’J 1 .Xa. 

** Z. aiujcu' Chetn., 1010, 32, loo; J., 1019, 330a. 
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rilt. tl III thr hi't j aj rr. ai.d k* r thr n*<»\ilts of 

tin- .iri.il\ si^ ..f \ari.«\ 4 s tio- m i,.4-4'f win. h >liojfc 

< onhHU'r.il*U' van. il !..!<'« !• n' . i, ii.ji. lli.if t)i. d. Iail> ..f 

t li»* no-tli<MK r« .jinr i "•! [•■« I h*- li -j'n. >■ foi^ i. jinn in » onif.Ti»ii> 

a.Mi.i'- an- (airi\ \s.jl . 'tal'ii-;.. .i T.. h. i.. r\>..n I*') and I*ul tho 

laf* -t ii^'ur. ' nt ''I !i 'A a ll ■. .11 d * r.. • It. r f--'- .I. . iila.ms wimmIn. w IiH'Ij 
. .ir.- ai'. j i. ‘ • i !5 m fii..-.* .‘f iK.r.- 

\ !u« rh.'.i f.f lij! II' il. t. j , II .1* i. I., \, : 1. ii ' - ... . .If a-^ i! i.s 

f "i*j' ' ^ ‘ ' a*-*' . • I'l.’ lias liovfk in- 

\ .'^1 f '•(! I''v I* Wai'iitiu' .Mill W <d.i' . " Af.. .!• t rnnitKMl tlir 

.if ili!..iii,.‘ 1 il. A I. dv ".i:.iMi I Ilf li^nin was 

j'.irat. i| 1.1 Wd-T.iif.i .ji <{ 1 j. - 1 . 1 ;. M 11. Ill' at id im-t Inxl 

and^?!..- uM-jl.r U'und ...in.t.d i' • ..f .(il..iin.‘ and aMli ; 
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d' ti rn. irn'.l 1 In ir iMl’.od a}<|'li*d Im f\\.. 1-. n. J m if. n.ils ^fa\^‘: 
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A <Tlf I' a I lid \ . if I ■ ; i j I ! . ' ['ll. ^ \ \s . 1 1 ) ’> ML' 1 1 . 'll of 

fin- Fii'i .1 f.T land »r.!'- .t ii.-i ..-d ..'.Jif ...i.l'in ^ fin- ini|inr!an( 

of tin- \ ai iM.i ‘ . Ill lai P il • m -* i •,! h - i . • }|.. \ \ j .,iid .n .-f n a< id 

li:^nr».-< A •'.Inn..- s-. I,;, h w.-n'd v. n-, na .-n.iMf .n.wrai\ a-li, 

ntln-r a!. ..lid >olii!.’.' '..lai-!-.-, )i;jiiin. j>. nf.'-an, and ra-ll-dosi* 

VN.aild add .-iioriin. ady !o .I'sr km.ul.d.* .d f in- <oin|Mivih.ni of U(.od. 
I’lilTiN ‘••atl-fin f.'r\ 111 * fln.il" f*>r l)n .1* *• li. M iM*.i» ..f fli.'M- an- 
in fin- *.f .^.In'iL'-T a-,d v. .i 1 1 .. . w n fli.- .\..-j.tion of hf.inn, 

ImiI tin* po^it K.n u It 'i r. i. lid t*. f k’ ' ..a ’I’-i-i.’ i- -fiJI nn.-'t ui.>atiH- 

fa' t.*rv 

A nn-tiiod on fin h'n s .d I In ) i. i-. ■ i\ i: - ;.f i.-rn *1 [.f... . ^ of \\'a.*ntio 
and < Jn-n-.* li dl- a*l \ ai.ia-,:. • . i rj . i. n...-. .,! .d ’).*• . . Ilulo^f |,\ f In- 
in.- .if sin 11 |•.)\s.r^al i.aj. i,: - a- 'ilj.l.urn ami ii \ .In ■- Idorn, ai nj^ 

I 11 1 " |.ro( . .if li r-t -'i;j]il d*" i ■ .! ,i . • j .. i r f *> la- a n iim j a i.\ .- 11 :* lit . .n 
t In- j.lilon.alininol ii..-r!iod «*ft ro-.. li. ., 1 ;. a/al ]irin;j.y din.l * oim- f nsf„s 
ni.nli* nndi-r tin- dir* > Moii .d r}., v. n'.r i'*l.af*- tjjaf tin- latf.-r 

‘|nH.- ij.snful n-Mili,'* '1 .li!*.- a!' . n .. - n t)iod «d fins riass to 

d* f.-rinirn* tin- ratio m \'.]ii«ii i *. n a.^- 1 - al--.»fli*'d l*v tin* Iij^riin, 

l».ain*- din-ft t.st^ f '* • j ;• na - ••j.iratjon of fin- li^.nin l>y 

orn* of tli<> prooo-i.Sf *, t.. v,|.; h . \«‘|ifioii }i.i«> Ik .-n fak«-n. Jn ihn 

of '.pruer- wooci, nMtin r f lic'i.nijiir plil..r..::Iiif jt-.iI ratif, f,f Kiawni, 

nor the figiiro of 1 'h» 27-r». t!P. .-n l.y ( ro.^•- .m.l Jii-van, a]f]K-ar» 

Z. ariQfu-. )'.»!'», 32, , J , Hilil, OJJa. 

■® Z. arujfu’ Cf.tm., J9Hi, 32, 173 ; . 1919, 03UH 

■* Ch^m. Zcit., 191*7, 31, 
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to give Hatisfactfyy jesulta, and the evidence is increasing that there arc 
% Bovcral lignins with difTerent phlorojjlueinol ratios. C. F. Cross, for 
inRtan(;o, in the paper referred to on p. 121, finds that the lignin in raffia 
eoriihines with ejdorine in a similar^atm tu that est^bli{»hed for jute, 
hut that it does not absorb phloroglin in<>l. The pnipOrtion of methoxyl 
may also vary aej onling Ui the parth ular lignin present, as P. Kluson 
obtains from hr woo«l two lignin sulphonatrs ej)rresp(»ndijL^ to lignins 
of the eomposit ion (’.^lljflO ^ an<l( \oH 4 .(), 2 , < <>ntaming and 17% of 

CUjO resjiect ively. "I'he latter of these he regards as a eondensation 
jiroduet »)f thn‘e moleeules of h yd roxveoni ft* ryl aleohol with one of 
eoniferyl alcohol. 

A |)a|)er hy II. Pringsheim ami II. Magnus'-* ealKs attention to 
further dift«Tences that exist hetwt'en lignins /rom various sources, 
namely jis regards the yielil of acetic acid. This constituent is appar- 
ently present in tin* form of <‘ster gnuips, as it is removetl by treatment 
with cold alkali, and the nutli<»rs claim that by acetylation the hvdro- 
*lys<*d ]iro<luct can be ctinverttsl intt) the original substance. Their 
Work also einpliasi-^es the objc<*tioiis to tin* a< id proci-srtcs for .scjiarating 
lignin, as they find that the produ<-t «d>taincd by Willstiitter and Zoch- 
m(‘ist(*r's method has lost acetyl gnuips ami is ther(*fore not identical 
with the original material present in the wootl, snd supports the ideas 
of (Toss as against those of Klason, who takes no aci ount of the acetic 
acid in his suggested formuhe. 

It appears from the work rer«»nled up to the present tliut the lignin 
nuc/cM.v is not appreciably alteretl by separation with strong acids, but 
in order to obtain the true percentage of lignin the figure obtained 
in this manner should he eorreeted by addition of the ncetie acid figure ; 
there are also reasons for sujiposing that a further correction should 
be made for a proportion of mothoxyl groups split off during the 
separat ion. 

K. II. A. Melamler'* obtains, by .salting out with mxIiuiii chloride, a 
different, prodm t. from that described by Klason. It (ontains loosely 
bound sulphur dioxide, wbieli raises the proportion of sulphur in the 
imphtliylamine salts up to one atom of sul]>hiir to one of nitrogen, 
instead of two atoms of sulphur to throe of nitrogen us found hy Klason. 
The molecular weights of the original lignin-suI|)honates are very dose, 
Melander finding 882-fM>l as eomparod with Klason's figure of 91 fi, 
but there is evidence which indicates that the product is a mixture of 
substances of very similar composition. 

The A.-Cr. fiir Zellstott- uml Papierfab.'-'* have patent*^d a method 
for ])reparing lignin derivatives for industrial ])iirj>oses. They hydro- 

..-Iril-. Kemi, Jlftii., o. Geoi.y 1917, 6, pp. ; J., 1919, 670a. 

Z. physiol. Chsm., 1919, 106, 179 > J., 1919, 714a, 

Teknisk Tidskr., 1918. 10, 12 ; J., 1019, 625a. 

»• Gor. Pat. 309651 ; J., 1919, 218a. 
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lyiio the* wood hy Iniilinjf with forinK- or aoetic AridiContAining 0*5% to 
0‘7®o of Muiphurio atul. and yihttin^' with water ohUin a phf*no4irs 
substance of hig)i inoleeular wri;;hf. the «iissoIv<Hl rarlxih ydrnteg 
nMnajniMg m ydution. • ^ 

S A. MalitK>d and !> K. i .iht lia\r in\ «Nt n.Mted the proportioiia 
of forinit', aretie, and oxalic a* < f*»rni»'d hy ''<ala- fusion of various 
woods. j|t 17t> ' (*. Ih>t)i formn iind nj-efic acid'^ ar*‘ producfal in approxi- 
niMtelv cquiil pro|>ortions of h» lo".. V-- the f eiiipcrat lire m raiNi^l 

the yielil of fonnn and de<ri.»'‘cs .ttnl th.ii of .octic and oxalic acids 
nil reuses, the maxima of iH*'’,, .»nd ii ••p4<i 1 1\ elv hi'in^ ohtAiluHl 

a*t teinpi'raturi's hrt\\»‘en ‘J«h» .uwi in C 

Ih I I* \so I* \ci i: 

^ • 

The devel»»pmeni of < clluK'''e .i" a snhwi n j^te for '‘iil'^tancrs m com- 
inon Use diiniii; tlo* war has proi « «‘ded to a surprising extent Kn»iii 
rei ent puhlieat i«»ns it appeals th.it it has hem nsi ,i f,,r n;o hs of all 
descriptions, driving lults. shoe lae«s. wehl.lll;^ tie* tin wire insnlafitin, 
sehooi and militarv knap*at ks. sh rpin*; hai''^ |.ntte»‘s. S 'I\ < ontainer 
linings, imn hine-i:Mn ln*lts. an exph*si\e Imnd- uremnh (T S. Mark 3. 

1 0 7,. *r.X M’.), w hn h IS stated t<» hav** iM-en di^t m|.;mshed more hv moral 
I’fleet than h\ offensive \ahie and an aer«»plain‘ with pap*T wiiiga. hut 
unfortunatelv it does n* l *pp*.u whether this ni.n liine e\er flew, or 
what was its ultimate fate 

World VNide interest «,till »**iitmu*s to In* taken m the (piestion of 
the sii]*ply of T4l^^ material, owmj; t«i the j;radual destrmtnm of tho 
forests in so many rouiitnes. the enormous iner**aM* in printed inattor, 
and the new uses for cellulose* that are heint» developed Nativi* vege- 
t^hlc matter of all kinds has la i-n the snhji-, t of ex periment in Auatralia, 
Kgypt, Frame, India, .lapari. the I'hilippme Islands. Spain, and flu? 
Fni^M States. 

.Vt present the only p'llp mill-, in Austr.iii.i .ire tlios** of the (.^ijeeni^ 
land Fine f'ompanv. wh*r*' a siu.iH ipiantitv rif pulp is made from 
waat^' Wood of the hoop and luinv.i |*iie s ( \ranr,n,ii fiinmnifhnun am] 
.]. huinilh), and a .small mill n«'ar ( 'aims, where hladv ar.d ofjier gruhKea 
are enijth^yed as raw material 'I he jiro.-jMst tlie soup e <»f future 
siipplie.s has t«j he considered seriously, and the (piest.mn is gom* int^i at 
length hy ti. laghtfoot 'I'lu; ipu stioT. -d u'^inj/ several Anatraliati 
tinihers had been previously f onsnlered h’. H. iv .^urfaie, for the Taa- 
manian < Jovernment. who found that .nyrtle (h'atfn^ f uuntnyfuinit)^ 
awainp gum {Eucalyfitus blue giiiii {K. y/nl/tihts), and stringy 

l>ark (A’, ohhyua) gave rather |>o<jr yields of short, fibre j»ulj> wliieli were 
not comiriercially profitahl** , • 

J. Ind. Eng. Chem., 1919 . 11 , 651 ; J„ 1919 , 655 a. 

So. 11 Buttfiin CopfimonucaUh Advxsory Council of •Scitnc^ arid Industry ‘ 

J; 1919 , 366 a . 
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whether it« price ^vill allow it to compete with wood-pulp is not yet 
^ettle<l. 

Boiling. 

'J’he (leterriiiniil ion of the conipo.^ition and i lioice of the most suitable 
proportions for sul[»liit«* boiling liipi.ir is dealt with by P. Klason/* 
who ilisciisse.s tlie* analysis of fresh and p.irtly-exhausted litpior and pro- 
posi'.s a method of determinin'' iln* loosely bound sulphur dioxide in 
the latter by treating with exc«-ss of .ilk'.ili t') convert it into sulphite, 
tlom acidifyin;', and titratin;' with lodim*. He also tlraws attention 
to the I’omplicat ions caus»*d by the a»eumnlation (if organic acids in 
tlie li(pior towards the end of th(‘ dige>tion. \V. K. 15. JiakiT describes 
the ({(‘tailed precautions necessary in (l(*l(‘rmining sulphur dioxide and 
(■(includes that W inkler's iin'thod is pref«‘rabh‘ to that of Hohn. 

S. K. liUnak gi\es the results of ex|)erim(*nt.il digesti(»ns of sjiruce 
by the sulphite process. 1’h(‘ elTeet (if variati(ins in combin(‘d and total 
SOj was studnsl and also the (‘tt‘‘ct (if alter.iti(in of temperature ; 
total SOoUiid I c<im biiu'd SOoWere found t(j be the lowest proportions 
giving satisfactory r(‘sults. Somewhat similar ligures, namely 
total SOj and ciiinbmi'd SO,, an* rec(immend(‘(l for an *’ easy- 

bleaching " pulji by (). \j. ]h‘rg(*r,^'* wh<i gives a detailed description 
of the Mort(*rud jiroc(*ss of indirect cixiking by f()rc('d circulation. He 
claims that- tin* pr(ip(irtion of sugar in the Inpuir may be raised to l% 
in this proci'ss as ag.unst in tin* Hitter- Kelhn'r m(*thod. 

K. ^l(irt(*rud ** * **** claims adding the eln'inic.ds t(i the digester in coneen- 
trut(*d f<»rm and then diluting with preln‘ated water or w^iste dig(‘stion 
li(pior. 

Metlnids of causing i iienhitiiiii within tin* digester are put forward 
by A. (r. W\’stad and K. L. Haag,^ and l^ Sehauffelberger,'*^ 

V. K. Krieble,®'* from the results of analysis of rejiresentative Cana- 
dian sulphite bujiiors, eoneludes that the best samples (Tonlain as much 
sugar as Kuropoan Inpiors and should yield by volume of alcohol, 
llis range of to of organic matter in the form of reducible 

sugars is higher than that of 15-20% in previously published data, 
lie attributes the difTerenee in the yield of sugar to its partial dcstruc- 

** Pulp and I'aptr lUlS, 16, 101. 1037 ; •/.. 1019, 3 Sa. 

Paper. 1919. 23, ItU ; 1919, .“iTO \. 

Ihpt. Jr^nV. Hull. &2\) : Pulp aud Paper May.. 1018, 16, 8lti, 837. 863. 
8S9; J., 1919, 37a. 

» Paper. 1919, 23, 104; J.. 1919, r»7Q\ 

«« U.S. Pat. 1299r)97; J., 1919, 459a. 

U.S. Pat. 1309207; J.. 1919, 678a. 

»» F.ng. Pat.. 124076; 1919. :1.57a. 

»* P(i;xr, 1919, 23, 15:1; J., 1919. 67U. 
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m 

l^n in the cook, and not to variations m the .strtMijinh of ('ov>k.ui^. it 
U c relative projxTtmns of sjin^ie^uid halsam. rte. His resiilta slu*\v. 
il.hat moat of the su^rar 1*^ prodiK'ed Krfore the eiul of tin* seventh Iiour and 
pihat after this tlst^ tnii |n rrf iir*‘ is of ttreat iin^kortamv ; .shoiihl 

at exere<l l-lo' t'. tin* \h*lil is Miat«‘r^ali\ n-dm»'th tin* ffruieiita hie au^ars 
hjeimj t!ie lirsl to he d«*>fro\eti. 

I In sjnte #f tlie lar^^e ontj'ut of litiraturo <01 tin* stilijort «»f fin* jire- 
f]iaratioM of alcohol frmn wasti* suIplnTc li*|u<*r it Ji}i|n*.irs from ii paper 
1 )V K. (' Sherrar«l and H W . lilatno’^-* ..f tin- I S h'lTrst SnrN len that 
in I'HS. wln-n their r» soar< h »omin*inr«l. fin n* \^.ls onlv one 

phint in operation in tin* rmle.l Mat*--, and fhit tin* \ l•*l^ls \\i*re far 
frmn s.itisfa< tor\ . A « onsidi rahh* nutnh'-r «*f e\ p< niin-ntal fermenta- 
tions ^^ere j'ondintt'd <*n lioth tin* !ah«irafMf\ and maioifai t iin n^ x ale, 
with yeast aia Iimat i-^ed to stilphit'* Inpior h\ two thlT< ri-nt methods: 
the dilTerenee in the results ln»«»-\er ilo« s not .ippear to he \erv rtm- 
Mderahle when I nitiji.ired with tin* 'jnantitv of .d<o|n>] t ln*oret leallv 
ohtainahle 

H. H . M( Kee r«*du< < s tin* » onf ent nf sulphur <1 10 \ idt* in tin* Inpior 
to [TeferahlN n erm jier litre h\ various n,«tln»ds. h.'inLrs th«* tem- 
perature to *J7 and adds \east Air is tinn blown tliroii^h 

vvhile tin* ferm**ntat M'li is pro* < edin,: aiiii the Inpnd distilhd to separate 
tin* ah'ohol, alkali heiijo ann «1 to ii\ i In* sulphumlioxide H»* < la inis’* ^ 
fin* removal of injurious sulphur < ••in pmiiids \v iMi alter nal iv • l\ a soluble 
barium t'ompouini. hanum <arlMUMt« ata) barium sulphide and the 
o*eener.itmn of » arb«uiafe, 4*le , fr<*m the b mum 'ijlpliate m tin* sludge, 
.More re< ent Iv '-"Mie states that fin* hariiiful a«tion of sulphur dioxale 
npoti yeast in inlnbitme erowfh is due to the abs,,rj.* noi id oxN^en 
by the sulphites and fr* e sulj.|o*r dioxnle In Ins o]*imori tln-refoie 
the.si* snbstan<<s are not veasf poison-*, but iO t b\ brm^dnjj; about 
oxyjien st arvat i**!!. I o ovenon e this !■« hubbies air throu;jh tli** 
femientin^; li<piid as above arui then distils »Jir» « t 

H. Landmark digests alpue ainl k« Ip with dilute aeids and us« s flie 
prodiiet as a yeast iiutrj**nt in sulphite Inpior b-rmenf at nm. 'I’ln* al^f® 
and kelp ar»* rn h in jiliosphorus and potassmiii and supply' amino- 
aeids, while the ( arboh vdrates ar** b-rmeiitabh*, 

Fiirtlier develojuinnt.s h.i\e been reeonled i tj,,. product nui of fuel bv 
prceipitatifiii proee.ssi-s. If. \\ . hb*in ft '.a - improv«*d u|K»n bis jto- 
cess as outlined in his first pat**nts a novel p*'intbein^ tin* int roduet ion 
of air at a higher |emp« rat ur** sf, that oxidatimi and de« om|>oMt mn 
occur sLinultaneousiy. 'I'his, lhroi;;4li hastening the npec d of the reaction, 
eliminates the inhibition }»y traces of iron, zine, manganese, et<*. Other 

Pajur, HilO. 54 , 71*1 • 

•• Eng. Pat. 120.-, 20, , L S. Pat. 127:002 ; 7 . lOls, MHja. 

®* r.^. Pata. 12K47:g». I2K4744J; J., 71 a. 

Pap^r, I910, 24, as.4. 

Tid^krift Krmi, 1010, 16. ll.'l ; neo ./ , IOIO»8r>UA, 
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yellow coloration €H almost {)ro{)ortional to the intensity of the hleach- 
•ing, and that it i*. doubtful whetly^r l-his is due to the formation of 
oxycrelluloHc, as dct«*rminations of the latter did not exhibit sufficient 
diflerenct* to accojint for tlie results. • The siif;eestion jo made that the 
effect is due to a chlorination product, but some positive evidence 
muHt be brought forward before this view is likely t«) be accepted. 
The interesting observation wa.s made that soda pul[), bo^h bleached 
an<l unbleached, is much more affeete<l liy heat tlian sulphite and 
sulphate |)ulps. Jn j-oniuMtiou witli this prriblem refiTeiue may also 
he made to a paper by A. H. 1 1 itrhens, * who discusses the influence 
of various sizing mati-nals on the yellowing of ])iire rag paper brought 
about by ih(‘ action of light. 

atul Fillimj Mtilrrinls. 

Many of th<‘ ((uitrihutions that }ia\e aj»j>cared witli reference to 
rosin sizing do not cull for serious notu-e ; one, however, by F. C. (’lark 
and A. (r. Durgin goes v»tv tli<»rouglily into the tjiiestion of the 
elT«*ct of various pniportions of fns* and eomhimsl rosin in relation to 
the jirofiort ions of alum and paper and (h‘srribes the- results of ex[)eri- 
imuital hut('hes. (). Asehan points out that as much as two-thirds of 
the alum may he lost in the hack wat<‘r and urges the importance «f 
running the machine vvith circulation of the hack water. J. A. De 
Vvw propos(‘s the use of sodium aluminati* in rosin sizing and H. 
Wandrowsky eliminates the rosin altogether and preupitates the 
alumina from the alkali aluminate liy m(‘ans of a metallic sulphate 
such as magnesium suljdiate. 

E. Sutermeister has studied the viscosity of coating mixtures 
niaile with diifereiit samples of commercial casein. Sotliiim jihosphate 
gav(* the most Iluid mi.xture and ammonia the tliickest, hut tlie relative 
j|idues of the dilfereiit solvents that were tested ajijuared to vary with 
the sample of casein uiuh'r examination. The heluivioiir of china clay 
ami satin wliitc in the casein solution was also investigated. 

A very large number of sub.stanccs has been projiosed iluring the 
year fon proiliu'ing liard waterproof hoanls or leathery material, but 
.space does not jiermit tliese to be referred to in detail. They include 
coal tar soup ; non-drying oils mi.xed with soot, talc, graphite, etc. ; 
sulphite liquor pifeh ; cellulose hioken down by bacterial action ; 
formaldehyde-glue with and without tilling agents ; vegetable matter 
treated with alkali and then with a metallic salt ; linseed oil, casein, 
and alumina ; wax and rosin. « 

tSVi. .4m»r. Supp., Apr. 5, lOlU. • , 

iirt 7 VcA, Pulp and Pnptr IndiU'ttrtf. l!Us! 4S ; 7., llHlI, r>71 \ 

('hem, Zintr., 1010, 90, II.. ltH» ; 7. 1010. M.>7 \. 

»»» U.S. Pat. 130t)357 ; 7., 1010, 407 
(Jcr. Pat, 3 I 25 W; J., 1919, 71o.\. 


Pfiptr, 1919 , 24 , 217 , 
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MA 

V. Voorhee,s and O. Kainin *•* publish a<'an*ful sludy of the estima- 
tion of start'h in sixe*! juiporf^ ^ ^***y ^hf)^v that dim t hvtlrolysis is 
liable to pnuluce Mi!»ar>' friuii tin* pulp iivt-lf jthd that i‘\traetion of 
pulp With a "luall aitiout:t nf r\tr.u-t. Tjiis latter. Iiow»*vor, 

IS not .sulih i.T.t to pre\t iit tie- y l.il.orali.Ui of an analvti.al im-lhod 
and they \i*ry ynod with paper.** of known >fari h e«»ntent 

by extnoAiun willi ililutr a«.tu* .leid. h\dn.l\Ms »>£ tin* extract with 
dilute hvilroi hlone lO id, and der« rinin.tt i*iii of the bv Mduinetrie 

estiniali<»n with l'’i*hhn<» *>. snlnteui 

H. H. liot* *“■* di*'Mi''^e'. tlie of for lillinu pur|K>si's and is 

of th*‘ t»piniun tliat ihrro i.s i.o s.iti-'fa< t*»rv te^t h>r “ rrtention.” 

II// s/e Vttiitr. 

• 

MthiniL'h til* d**ui.ifid for w.i-t** p.i|K*r f..r pidpiiii/ is s.inl to be 
dei ri*a>mi!. proi (onlmu** to .ippt ar f..r r'‘ni*»v in^ ink frtun wa.sti* 

papt*r ; tln*^** ni.v\- be r«»iii!lil\ j:roup*d in two el^i^M-s, \ 1 / , d.iiins fpr 
methods of tre.itinenJ with < ln n,>. al a^ in the pate nts of W M. 

tl'sborne and 1 .ll•''plr-on and iitei hani< .il nn pro\ nnents in 
inai liinery for laii^in^' fin* (.arafion of fh.- pulp and «oj«>nrin;: matter 
during beat mo, 'I' .(e«>prrvm and I nion Krane. de> l^lpeter|f^s. *** 
^ 'I’lni utilisation <i[ wa^le wa\.d paper has al^o n*t**i\*d attention 
O. Kro.ss and K 1- . Ilaw|ev«^~‘ d* nbe e\p< rinnnts on lli* reeoverv of 
jiaratlined paper svhn h ' how that treatment with hfi.iin «]oes not, 
eoiiijJetelv reino\» tin* wax and that -at nf.i. toi\ n Milts . an be obtiiilietJ 
by extra»tioii with I'.isolme , .M. S Silunon that a facU/ry 

at Xutlield in Surrey is now i.ady to start v\ork on .1 similar nvsti*m. 

* / » '///-y 

, As in jifi'V lolls years, proj/r*’ ■ 'i m t h* t<*sf mjr of pa p**r is re« ej v sjieeial 
;ittenti«/ii Ml tin* 1 S A. and .seviTal iin pro\ < iin'iit.s m instrume^tN 
bir this j'urpose have be^n tli seribi d I In re ,i|.pe.irh be a (ohm'Iisiim 
of opinion that tin* Miillen bijrxfiii;i; stri-ni/th f.-Mi-r is not a sat i,sfa< torv 
inst rumen t w'iiile t he Si hopjier ten.-di* -,t n noth inadiiiie iefpHri*s inoditi- 
eation if it is tti be usi-<l for tearing te,.ts • 

.1. 1). .Mah-ulmsoii (!, ..< t'-.-t.s rnad«* vxitli tin* Webb festcT on 

Hat anil eorruj.Mted le»ards arid sp, aks . rv Jiiglily of ils imlieationK. 

• 

*** Pni^r, lull! 24, loUl . /, ril'i 7.>7 

**' J. .I>/or (’trntn. . lur.i, 2 , ul) , ./ , I'llfl. 2 s 2 a 

L’ S. p.^t IJtisTT'i. ./•J'HU. 

**• US. Pal. ./ , ni‘i. TH%. 

U.S. Pat. . 

Fr. Pal. 

J. Ittd. Enrj. <:h*-rH , i'fJH, H, 227; P.M'J, J.VJa 

**• J,, I'Jly, lb7B. 

»• J. Ind, Eng CArm., PjHI, |1, 13^. 
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It appears to be a very practical instrument useful for all kinds of 
inateriais and can be cMiiployod for^toi^sile as well as bursting tests. 

K. C), Heed and F. I*. Veitrh describe an impact tester for fibre 
boards, w<jrk<‘d by, means of a falling* w<*igbt, which tl^ey claim gives 
more inf(»rmation as to the quality of ^he material than can be obtained 
by moans of the Mullen bursting strength t(‘st. 

II. N. (’aso d(‘scribes a J>ap«^r tearing resistance tester on which a 
strif) is partly < iit through and then loaded with a gradually increasing 
weight until it t<*ars. It is claimed that this detects dilTerences whiiih 
are not indicated by the Mullen and Schopjier machines. 

S. J). Wells ’^2 jr[ves results of tests nuub* with a modified Schojip^r 
tester and is of t he opinion that a smaller, rhea per, and better instrument 
should be <levised. Ib‘ distais^es the relation bctwiaMi bursting, tensile, 
and tearing tests, ami in referring to the results ilesi ribed in the preced- 
ing paper <‘xpress(*s tlie opinion that they correspond very closelv with 
those obtaifUMl wiili a Srhopper instrument. 

lain, 24. 71 ‘Ja. 

./. huL Hntf. Cfuni^ lUllI, fl, l‘l ; IDIM, 

Paper, lOlU, 23, 7"»0. 
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bij:a('1iin(;. dvkin/;. i*hintin<!. and 

KINIS1IIN(; 

Ih S. M 111,., MS-. \| .-<. . 

Hind f>l /I’f sf <;/«’/( I h f‘ti I ( f4 nf , I.td. 

A KKi KNT rt-juirt i*f tin- Hr|».irt im iif •*! S. anil I iidtint riii) 

‘ that a rmnilMT of ri-i-ari li in-'l it ut ii*iis ha\i* hci-n formril 

an^l tluit a lar«^»' ainnuiiT nf pul'ii' nioni v is l»i*in^ >|M‘nf nn tln’Mf 
in.Htitiilinii.M. Pr»*\ mils tu ( lin w.ir n s< ari Ii was not ri'^/anlnl fa\oiiriiHy 
III tins rniiiitry. Init iinw flirn* is iIh* i1.iii;:i r nf fo tin* otlirr 

♦•xtriMiH*. Mnnnwr. if n suits ari* imt ohtainifl. |}hti‘ i-t flu* po.naihilit y 
uf pul»li»' njnnion m mIiiis/ to its foniuT posit jou, for aln*a<ly w«* ln*ar 
tlmt Koiiio jirivati* r«‘srar< li .'|S'^o^ lai ions, wlmli w»*ri* fornn‘<l at tin* 
filin' of tin' |/n*at4‘st mtlMi ias|;i lii\r ii-asiil to iMst and liavo irnd- 
dfiitally provnli <l food for ndn idi* l*\ pr.ntnal nu n A.s poirit4*d out 
in Annual Knport, rcsi-airh institutr-* in dilT^Tfiit < I'ld rrs aliould 

olitain flu* as,'*i‘*tari< <* of ilu niists <'nL'au‘d in flu* <hiri‘n*n1 hraiuhnH <»f 
indii‘'frv of fliosi* icnfris in ord* r to maKi* flu* now work a .siiccohn. 
TIu* sinaa*.ss t»f this ruw doparfiiro is a in.itfor of Iifo iind doiitli to 
rh<*niist*<, 'Ihry an* tlu n foro mi\ loonly inforosti-d in flu* i|ovi‘Ioj>“ 
iiH'iit and anxious to hi lp in aiiv wav p«»s^il»lr. Soim* yours a^o, tlio 
prosont wntiT. aflor \isitin;4 fon mn ii'rhni(4d si hools dovijtod to flip 
toarliin^ of till* hr.iii* li of i'h*'nii<.il industry Inatotl in tins Moition, 
pxprfssrd tlu* opiinoii that our si hools wt-ro in advaiu** of any others 
in tlu* world.* riiis statruu-nt was «on'id» r*<l out ra^»i*oiis l>y many 
|K*<ipK* at tin* tun*’, hut latiT wi‘ li.td a < ontiriiiat ion of this view,* and 
tho w’ar ha.s eni}>hasMi*d tlu* point Now it nnist la* a uvu'-HiLry jairt 
of anv .vliPiiu' of rrsrari li that tlu*si» sj U ^did faiilitiuH I>p utiliacd. 
Further, the war lias shown that studi-nt fnuii our univerKity Krhoola 
of eheiiiifttry are a.s j^ood as thosi* mriu-d o it |»y the universities of any 
other rouiitnes, and thesi- si hool- must i onie int^i the w lieine. The 
universities inii.st he the <i*ntres of pur** r‘*v*unh. In the present 
writ-er's opinion, the jiroja r manner tn support resi arili and nrientific 
instruction in this roiinfry is firs| of all to mof'nj'-e tfiat rtfWiarch pays 
in t.he long run, to sujijmrt the iiriiversities with (*o\ ernnient granta, 

■ J., 1919, 307b. * S. H. 1910, 660. 

^ W. F. Reid, PrtAklentiiil AddrcM, J., 1911, IS49. 
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and to assist the •technical instruction of employees engaged in in- 
dustry. Sj>€cial research institutes ^shauld act as clearing houses of 
investigations and places of meeting for research workers in order to 
further the association of industry ai8l science. 

The present writer * has made a jjlea for a re-classification of the 
celluloses, and now C. G. Schwalbe « states that the time is ripe for a 
re-investigation of all the standard raw materials of the textile and 
cellulose industries to comjnire the determinations of the ash, moisture, 
fat, wax and resin, cellulose, furfural, luethylfurfural, and methoxyl. 
The results could Ijc used for the classification and the evaluation of 
new and little-known materials. A large amount of work is at present 
being carried out on the composition of vegetable products, and this 
work will have a hearing on the use of vegetable products in industry. 

C. G. Schwalbe ® finds that on treating vegetable matter with acids, 
washing, drying, and extracting with volatile solvents, the treatment 
with the acid results in much more fat and wax being taken up by 
the solvent. This fact had, however, been ])reviously dis^^overed ^ and 
fully describes! as regards the behaviour of cotton and flax fibres. 

Ul.KACIIINO. 

K. Knechtand \V. Hall** found that the lime boil removed about 
2-1% of matter from cotton yarn, this matter being made up prin- 
cipally of mineral constituents and poetic acid. On evaporating the 
caustic soda extract of cotton a dark residue rich in nitrogen and 
phosphoric acid was obtained. The alcohol extract of cotton was 
mainly mineral and contained about of j)otHS8iuni, while 

the water extract contained a similar proportion of that metal 
representing d-4% on the weight of the original c otton. 

The elimination of the uitrogem from cotton and flax fibres during 
bleacliing has been investigated,® an attempt being made to compare 
the behaviour of the j)rotein8 of wheat with those of cotton and flax 
when distilled with caustic soda, (\\iistic soda removed a large 
proportion of the nitrogen, and lime not mj much, but the usual lime, 
sour, ash t^-eatment removed practically all of the protein nitrogen. Pro- 
|)erly scoured cotton cannot therefore produc^e chloramines because it 
contains no appreciable amount of protein. The .statement of Cross, 
Be van, and Briggs that the nitrogen constituents of fibres are ex- 
tremely resistant to alkali boiling is not borne out by the resulte. 

• Annual BepoHs, 1918 , 149 . « , « . 

• Veroin dcuts. (’hoin., Sopt,, 1918. Z, angew, Chem., 1918, 31, 193 ; J., 
1018, 685a. 

• Ger. Pat. 300555 ; 1919, 295a. 

7 S. H. Higgins, J., 1914, 902. 

• J. Soe. Dyers and Col, 1918, 34^ 220 ; J., 1910. 7a. 

• 8. H. Higgins, J. Soe. Dyers and CoL, 1919, 85» 166 ; %/., 1920, 16a. 

» J., 1908, 87, 262s 
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Knecht and HalP^ found that the caustic soda^il removed about 
80% of the nitrogen frt>m cotton, a lime boil and sour r>3*l^o* •nd hot 
soaping 17'5%. After the oauNtie lioil, rhoinio. and sour, only 5*8% 
of tlie original nitrogen reinaified in the cotton. • These figures agree 
very well with those previously bbtaimnl hy J. <\ llelxlen.*** and it has 
been pointed out ** that it is dilVu-ult to state the nature of the rt'sidual 
nitrogeii%)f cotton after the eaustu” sikIs boil. A seiMind caustic l>oil 
do<^ not remove it. In fact, the state in \%hich nitrogen i.s present in 
cotton and Hu.x libres has hy no mean** been cltn'idatcd. W«‘ are 
certainly not justifnHl in a.*<suiiiing it \n be all |lr«‘M’nt as protein nitrogen. 
Tvnecht and Hall found that on extra* tion with benzene the nitrogen 
eontentrt of th«* cotton were nslin ed. fr4»in to O*18‘»%for Ariieri- 

cai^ and from h-2i> 2 to o for Kgyptian «ott*»n. The distilhiiion 

with <-au8ti<* so<la previ<»usly de**< rib*‘d also points to the nitrogen not 
being present entirely as protein, and the figures for the analysis of the 
cotton fibre ** giving nitrogen o :U'b, and i>rofein only bear out 

this contention. Tln-se fa< ts ha\<* a bearing «»n tlie tliseus.Hir»n tm the 
existence of chloroamiiies in bh*aching openitions. * '• .). K. Hrif^a *• 

jM'rsists in tin* stateiiu'Mt that t he “ < li4*niii al <4dours ** of ifb'aclnsl fahrica 
are due to tin* pr4'seiue of chlorariiiiii's in .'*pit4*of th«* fa4’t that as regards 
vfmniy cott4iii,** anti Hax.** tlo-r** is ini 4*vi4)en4 4* of the exist44nce of 
chloramines in bleaching o{s'rutiitns. Jt is alst> significant to note that 
Knecht and Hall ^ fouiitl, on appl\ii)g bh*a<'hing |H>\vti<*r solution to 
cotton, that tlii're was iiiitiu'diatidy a very big tlrop in the nitrogen 
eont<'nts of the cotton. 

The effect of the bleaching pro4’e.s.s on th«j stri'iigth t>f cotton fibrea 
has been investigat*sl.*‘ Very little work has been di^ne in this matter 
since that of O’Neill in l«Sbi. The niachitie ijsetl in the prciaent 
investigation was the Sc hopjs'r, the .single lilin‘s iMunghehlin fK>sitiuti 
between two j»icces of pajM-r. 'I’he result. s show' that the single fibres 
actually*^ dccrea.s4*d in .strength tluring the bleaching. (Cotton 

yarn was again found t4» iiM rea.se m strength, thus jK^inting 1*1 a greatly 
increased cohesion of the fibre.s in the yarn, )s>.HKibly owing to the 
removal of the natural wax, which w’ould tend to a4:t as a Jubricant.** 
The use of a baryta and .strfintia in j4la4e of lime has Ix'en again 

*• Loc. eit. 

»* J. Jnd. Eng. CUm., lOW, 6, 714. 

** S. H. Hif(guiM, lof. c%t. 

** BulUiin Mo. 33, L’ S. Ageu:. 

** Annual Reports, lUlK, 1.31. 

“ J., 1918, 44711. 

C*. C». Schwalbe, Z. angrte. ( hem., 1908, 21, 302. 

*• R. K. Crowthcr^ J Sc--, ifger* and Cal., 1913, 29, 28. 

** S. H. Higgina, J. Soc. Jjgers and f'ol., 1918, 33 43. 

* Loc. cU. 

** R. 8. Greenwood, J. TtiA. IntL, 1919, 10^ 279 ; J* 1920, lOo. 

See & H. Higgiiia, J., 1914^ 702, and .dnniMif BeporU, 1919. 
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tested ^ for the boiling of cotton goods, with the result that no change 
from present procedure is recommended. Baryta was found to be 
inferior in action to lime, but strontia proved to have a much more 
rapid saponifying aation ; it had the disadvantage, however, of higher 
cost and tendency to cause tendering, |ind coiild only be recommended 
for special work. M. Freiberger describes a number of experiments 
on the bleaching of cotton cloth .with various bleaching aghnts, and 
arrives at the conclusion that the addition of sodium carbonate to 
bleaching j)owdcr solution has up to a certain limit a beneficial effect on 
the bleaching action of the solution. This statement, however, is not 
in accordance with previously described experiments,*® which showed 
that the addition of sodium carbonate to sodium hyj)ochlorite had a 
small retarding effect on the bleaching action of the latter solutwn ; 
the introduction of hydroxyl ions hindered the hyrlrolysis of the hypo- 
chlorite and diminished the amount of hypochlorous acid present. 
Freiberger’s statement that the replacement of calcium by sodium 
hyj)Ochlorite produces a less energetic bleaching action is not in accord- 
ance with the results previously mentioned.*® If the calcium be pre- 
cipitated exactly by sodium <*arbonate the bleaching liquor obtained 
has bleaching properties identical with those of the original bleaching 
powder solution. Freiberger again states his preference for warm 
hypochlorite solutions, which, he .says, give more permanent whites, and 
if used strong deposit calcium carbonate in a fine powder instead of 
as a crust from cold solutions. His work seems to indicate that from a 
few laboratory trials he attempts to make broad generalisations to 
affect the whole bleaching industry. As jireviously mentioned,*^ his 
conclusions should be taken cum grann salis. 

The bleaching of goods containing coloured stripes is performed *® as 
effectually as possible with treatments lessvscvere thantho.se emjdoyed 
for white goods, low-pressure kiers being employed, the duration of the 
boil reduced, and soda ash instead of caustic soda used for the scouring. 
In the case of Turkey red stripes prolonged treatment with acid should 
be avoided, as the mordants are thereby loosened ; also the cloth should 
be well waphed out of the chemic before being scoured. During the 
war, owing to the scarcity of fast colours there has been much trouble 
with the bleaching of cloth containing colours *• ; sometimes even hot 
water has caused colours, which were stated to be fast, to run. The 
only remedy for this continual trouble is co-operation between the 
bleachers of the cloth and the yarn dyers. 

*« R. Weiu, Bun Soc, Ind, if 1914, 84^ 499; J., 1919, 715 a. 

Farber ZeiL, 1919, 80, 89-94 ; J„ 1919, 409a. 

** S. H. Higgins, J. Soe. Dyert and Col., I9l4, 30, 12. 

** S. H. Higgina, Chtm, Soc. Trans., 1912, lOl, 222. 

W ilnanol ^sports, 1918. 

M A. C. Walsh, J. Soe. Dyers and CoL, 1919, 88 35 ; J., 1919, 218a. 

*» See ilfuiiMf Rep-mis, 1917» 
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In order to maintain an approximately eonstaiilt quantity of liquor 
in bleacliing kiera, and at the|uuite time to ensure circulation, the liquor 
U made to flow by gravitation into a Nc^uirate re<*eiver. then returned 
in a practically continuous flcyi* into the upfH»r |>art of kier, this flow 
being approximately com inensM rate with the rule of drainage.** In 
order to prevent mineral acids frf»m acting on cotton they are neutralised 
by alkali, the excess <»f alkali bring eliminat<Hl by adding a volatile 
organic a<'id.** 

C’ottoii at different stages of the bleacliing priH'ess has l>een found 
to show a variable iiegati\e adsorption for aluminium acetate from 
solution.** This negative udnorptioii ilem^ws as the degrt»e of purifl- 
cation of the cotton increases ; cotton boiled with lime gave higher 
reaulta than if bojeil with (aiistie so<la. Negative adsorption waa 
moat pronoun<*<Ml in the case of Kgyptian cotton, rsing aluminium 
sulphate solution jMcsitivc adsorption was observed in all cast*s wdili raw 
cottons and with tho.s4‘ whit h had been lini«‘-boihsl , on the other hand, 
the well seoured and fully bleached samples all showed negative ud- 
Horptioii, inc rea.sing gi*nerally with the degree of purilicution. Ixiad 
acetate showed in all cas4>j% a large positix e adsorption, int'n*AHing with 
the degree of puritiiatioii MaMiniim adsorption in all caHea neenis 
to corres|Mind with maxiinuin |>iiriri(atioi] of the cotton, but treat* 
ment with bleaching lejbor appears t<» ileircnse the purity of the 
cellulose* ; at any rate, it lowers tin* adsorption values, ft haa, 
further, he<‘ii .shown ** that bleaelieil cotton wool when immersed in 
a solution of aluioiiiiiini acefati* for 21 hours adsorbs about 0*1% of 
alumina, half of which is fi.xed on the cotton. 

Many W'idely advertisisi bleac hing pn'parations are stated to 
{HisscAH no hleaching |Kiw<'r whatever, while others are excellent, 
bleaching fahries <|uu‘k]y aiul without daiiiuge. Faults are not gener* 
ally due to |M>r-salts contained in the preparations but to adulterants. 
PcrHul[>hiites .should not in* iisihI. H. Haas jKiints out that in using 
powders containing i>croxides, in order to cleuiiMe the dirty f>arU, it is 
necessary to overtreat the cleaner parts ; hence, temiering takes place. 
By previously ex{K>siiig on the grass and subsequently using a weaker 
solution of the j>eroxide the teialering u<'t ion is reduced, while a pre- 
vious treatment with an alkali minuiiis4's the risk of acid stains causing 
a rapid evolution of oxygen from the peroxide and thus producing 
tender parta.** 

“G. B. Flood, U.S. PaV 1290156; J.. 1919. 171 a. 

« A. E. Jury, U-S. Pat, 1289803; J,, 1910. 132a. 

** R. Haller, Chtm. ZeiL, 1918, 48, 597 ; J., 1919, 70a. 

*• O. Dnnt, Chcm. Zeii.,*i9l9, 48, 374; J., 1919, 026a. 

*« U, Kuhl, Ckenu ZeU., 1919. 48, 354 ; J., 1919, 589a. 

** Ckenu-ZtU^ 1910, 48, 49; J., 1919, 17U. 

** a U. Hig^ns, J., 1911, 80, 188. 
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Jacknon and Broi, Ltd., and J. R. Fish,^^ protect the u»e of an 
electric device to control the speed at the fabric is wound on the 

batch rollers in their well-known open-width kier. 

For the removal pf stains produced hy coffee, chocolate, wine, etc., 
the use of glycol or a mixture of glycol|and water has been protected.®* 
An apparatus for chlorinating water or alkaline solutions for use in 
bleaching has l>oen described.®® ^ c 

Of interest to bleachers is the stateiiient of A. N. Meldrum that 
bleaching ])owder is more rapidly dried in desiccators by means of 
alkaline agents, such ns sodium hydroxide ami basic calcium chloride, 
the tendency of bleaching pow'der to Io.se available chlorine being much 
reduced by <lesiccation. Bleaching powder lo.ses chlorine in addition 
to wator during the drying proce.ss, and this chlorine is absorbed by^the 
alkaline drying agents. 

The loss of oxygen during the use of o.xvgen-yielding bleaching 
agents has been determined by drawing off the oxygen evolved.^' The 
resfilts obtained when using perborates show that of the active 

oxygen escapes in the gaseous form ; but if soaji be j)resent the loss is 
under 12%, the greater part of the o.vygen being absorbed by the 
oxidisable constituents of the soap. To determine the free alkali and 
alkali carbonate in hyjiochlorite solutions W. Mestrezat adds 
sodium thiosulphate to destroy tlie hyj)ochlorite, then titrates the 
alkali an<l alkali carbonate directly. From observations on their 
reactions K. Just in-Mueller ■*® comdudes that alkali hy])ochlorites and 
bleaching pow<ler have similar chemical formulro. 

DYKtNO. 

The relative merit^s of natural indigo and of artificial indigotin have 
often been discussed. It has been ]>ointed out that synthetic indigotin 
is not indigo since the latter material is a mixture of .substances con- 
taining about 70% of indigotin. The substances other than indigotin 
contained in the indigo have an influence in the dye-vat, and for pro- 
ducing heavy shades the natural article is preferred by dyers. On 
wool, natu^l indigo gives deeper, brighter, and rather redder shades 
than the synthetic product. The production of indigo in India has 
recently been carefully invevstigated and improved.*® A revival of the 
industry in China is also recorded.*® . 

Eng. Pate. 129171 and 129532; J.. 1919, 0784. 

“ Goldeohinidt. A.-G., Ger. Pot. 300707 ; J., 1910, 088a. 

“ N. K. Turnbull and H. N. Morris, Eng.* l»at. 122888 ; J., 1919, 219a. 

*• J.. 1919, 80t. 

A. GrOn and J. Jungniann, CAem.-Zetit, 1^18. 42, 473 : 7.. 1918, 729a. 

*• 7. PAarwi. CAim., 1919. 20, 9 ; 7., 1919, 602.\. 

7. PAarm. CAim.. 1919. 20, 113 : 7., 1919, 701a. 

H. E. Armstrong, 7., 1919. 119r, 

« 7., 1010, 12711, 
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The freekening of wool in the arid, alkaline, anti ehroii|ing baUui uaed 
in dyeing and Mouring haa recently received the attention of many 
rheniiata, and the Heaearch InKtitute for the Woollen liiduatriea haa 
encouraged work on thrao linea i|) this country. M.^Becke finda that 
ahl|>huric acid has the least| action on wmd as regards the a^ool 
fMiaaing into solution and as n'gards the strength and t*lfingation of the 
material, ^ut tlo^ fastest < oloiirs were <tiitaiii(Hl on the \%(hi 1 in a liath 
contAinirig 4-6^„ of the aiid. i'limniing tuily nsliicetl the brts&king 
strain, while raiistie sisla mainly art<'<l as a siiliihuralistraeliiig agi*nt 
and, unlike sulphuric acid, tlttes not show u strong hydrolyfio action, 
lie ret'ominentls the biuret rea'ti<m to deteniniie the amount of wool 
which goes into solution, the reaitioii In'ing c/ipahle of adaptation to 
control pur|M>8<‘s in i’tmjuiiction with the ineehanical breaking Ntrain 
and eloiigatinn test>. 

Apparent dilb*ren<e> in tin* slnnli's of y.irn^ of iliiTi rent twist which 
have been <lyed together ha\e been |M>inted out.*' rin*se diflereucca 
are onlv notii-ed when tin* \ariis are woven in tin* hjhih* pieie and ate 
<lue to the light falling on the difTi*reti(. anghs of the twists. Matty 
iK'uutiful efTe< ts, sui h ax stripe*^, art* prod in ed in tho way by com- 
bining yarns tlilb*n*iilly twisted. .1. Htnifhn p«nnU out that textiles 
tlyeti with yellow shad<*s generally became in<»r»* orange witli the appli- 
cation <)f heat , »m cooling tlie <»rigiital sinnie g«*nerally returns. A dry 
atmosphere has the <inn* etfe< t as the sto\e. fin* heat only acting as a 
moisturo-reinoving agent. lb*ci|M-.H Imm* bet n piiblislnd for the dyeing 
‘)f artilieial silk *“ ainl <if iiiixtures of .irtihcinl and niilural silk.*® 
liofsis dyed with (’hloranf hrein* Him* H D. (Indaiithrem*) on st^iring 
111 the Main ln*ster at inosp}n*r(* betaiin* reddish at the folds. This was 
found not to be <lu«‘ t<» sulphur fumes; the faulty material hati been 
deveJo|s*d by i hnnning and soaping, and from thew treatments the 
changt* in slnnle had n-sultisi.*** 'J’o avoid this trouble r<‘<luctioii by a 
weak hydrosulphite vat is suggeste<l. Too high a t^'inperaturo and too 
much acid in the chroming both tend to over-oxidation and greenish 
blues. The fire.seiit writer remeinbers a case where a blue of this 
series turned green in the rhernir but gave a roval blue on after- treating 
with hydrosulphite. '1 he blue thus produced was preferred to another 
blue which was unafler-ted by the cherni^ . but this treatment with 
hydrosuJphite means expanse, and for wio'te goods containing blue 
strijjes or borders cannot be entertained. 

H. Wieland ** pro|>o.HeM to rcfluc#* di- and tri-arylinethane dyestufls 
with hydrosulphite in alkaline snli^tiou and usr* the bath in the same way 

Farbtr-ZeU., 1919, 80. lOI, 116, J2« ; J„ 1919. 626a. 

Tat. Afoff/r.. 1919. 4.V ' « Tejci. Mere., 1919. 12W. 

** Amer. Silk J.. 1919, 65. C. M. Whittaker. Dper, 1010. (M 

** a IL WhiiUker. Dyer, 1910. 220. • 

*• Gcr. Pat. 306200 : J., 1919. 10a. 
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as in dyeing .with vat dyestufEs. Instead of using ^naphthol for 
developing colours on cotton, y^naphthpl sulphide is employed, which 
is non-volatile during drying and steaming, resists the action of air 
well, and forms intjpluble salts with t^ie heavy metals.*® A dyestuff 
which dyes cotton direct is produced by treating the solids of waste 
sulphite liquor with a small amount' of naphthylamine and of nitric 
acid.** The action of copper salts on azo dyes which haw^ been de- 
veloped on the fibre has been further investigated.** The orange or 
red shades obtained with /i-naphthol and diazotised amines may be 
converted to brown .shades, by after-treatment with copper sulphate, 
only if the ortho- position to the amine i.s not occupied. Copper acetate 
brings about the change if the ortho- position is occupied and the para 
free ; when both positions are occupied the treatment with copper salts 
has no effec.t excejit in the case of xylidine, olive shades then resulting. 
On using different salts to effect the exhaustion of benzopurpurine 
baths, the precipitating power of these salts is not connected with the 
atomic weights of the metals of the salts.** A further patent for the 
production of aniline black on cotton has been taken out.*^ Aniline 
salt is replaced by aniline Tiictaphosphate in j)russiate baths to give a 
black which develops slowly ; the development can be regulated by 
the addition of catalysts. 

The tendering action of sulphur black clyestuffs is said to be due ** 
to the free sulphur present on the fibre after dyeing. If this sulphur 
is allowed to remain it gradually oxidises in the air to ])roduce sul- 
phuric acid which tenders the fibre, but if it be oxidised by bichromate 
and the goods w’ashed well before drying then no tendering subsequently 
results. 

The use of cresol containing about 5% of water has been suggested 
as a solvent for dyestuffs in the dry dyciny of woollen fabrics. The 
shrinking action of the cre.sol on the wool can be reduced by diluting 
with a neutral solvent such as solvent naplitha. Other .solvents *• are 
methylated spirit, ammonia and fatty acids, benzene soap and formic 
acid ; the concentrated solutions are diluted by an inert hydrocarbon. 
Basic dyestuffs for dry dyeing are di.ssolved in carbon tetrachloride,*® 
to which alcohol may be added along with a 8i>ecially prepared mor- 
dant, '' gallo-oleate of ammonia.'* The dye-bath is heated to 62*5° C., 

*■ A. Porai-Koachita, Ger. Pat. 308900 ; ' J., 1919, 284a. 

Roboaon Process Co.. U.S. Pat. 1283296; J., 1919, 71a. 

»• P. A. Drieaaen, Chem. Weckblad, 1919. 16, 628. 

** J. fioeaeken, G. W. Tergau, and A. C. ^uiuundijk, Proc. K, Akad. WtUnack,, 
1919, 21, 893 ; J.. 1919, 407 a. 

The Calico Printers* Association, Ltd., and £. A. Foumeaux, Eng. Plat. 
126201 ; J., 1010, 460a. 

“ Text, World J., 1919, 65. 

•• M. Fort, 4, ^oc. Dyers and CoL, 1018, 34, 226, 227 ; J., 1919. 9a. 

•• H. Hey, J, Hoe, Dyers and Col,, 1919, 86, 12 ; J., 1919, 102a. 
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and an olectrie current U pA«M»d through the.dyc^lii^uor during I he 
d>*eing of sUk and woollen ar^clgn. 

The UAe of calcium antiniony tartrate ah a oKm/aa/ haa been prt^ 
tected.** The utility of titaiiumi HaltH a.^ iiionlanta and Htripping 
agenta hoa Ufii |M>inted oiit.**| Hy cloth in a solution of 

titanium chloride or sulphate and (lien ejc^toniiig it to air, a depoait of 
TiO* w obtained. This dej><»>it iiiav lie increa'«cd by pn^fuiring the 
cloth with Turkey red oil or tin, and a variety of fa>t iiromi ahadea are 
pnaliiceti by combinatiim with tannin ami iron.** The proce/o* of inor- 
duriting cotton by impregnating with tiUnouH chloride and ex|}oaing 
to air without the u»o of tannin haa been j»rofe« i<Hl.*^ tJ. Dunit •* 
lind» that cotton wool absorbs abtoif of alumina from aluminium • 

acetate, half of whi<'li is fixe^l (ui the cotttui A <lark blue colour haa 
recently been extensively dy<Ml in India from iiiyrobainn extract and 
irtui sulphate ; a black is j»nMluce<l hy after- treatment with <’Op|)or 
sulpha te-logwoo<l. The shade.s are easily and « lieaply pnaiiicfnl, hyt 
good washing is necexsiiry after dyeing in onler to get ri«l of fri‘e aeid.** 
The use of <*xtract of the bark, wimkI, roofs, ami leaves of the retaiua 
tree as a mordant and colouring agent ha.s Is'en protected. •• A new 
process of chrome- mordanting wool ** consisfa of treating the wOoI 
with the u.siial bichromate and '«ulphiiri<‘ a<'i<l ami then with a bath of 
so<liiim sulphite. The chro:>:ium is pnaluced in a rcilucitl state and 
increased fastne.ss in sub.H<Mpient dyeing is .sjnd to re.sult. The well- 
known blue ethereal solution of perchroimc anhvfiride has been 
•suggested for the “ dry '* chroming of animal fibrea. After the 
‘ dry ’* mordanting of the fibres, the “ dry dyeing is done in a creaoU 
|)etroleum bath a.s previously descrilxsl 

As regards dyrintj a device for j»reventing irregularities in 

the tensions of warj>s in the warp dyeing machine has l>een protected. •• 
Guide rollers arc provided imiiMslintely bebire and after the squeecing 
rollers and are iiiounte<l on vielding bearing'^ controlled by sjirings. In 
ortler t4» improve penetration during dyeing®*' the inatorial is given a 
to-ami-fm motion whilst immers«-<| in the \af. arid then an U|>-and- 
down motion. • 

Two pa])ers on the iheonj of have apfiearod. K. Keigl 

found that, in dyeing inorganir solids, sm h as calcium I'arbonate, 

•» V. PUnte. Kng. Pat, lltlHSl ; j\ I9I«, 70.^. * 

»• S. M. Hennaiin. U.«. Fat. l307rWi0; 11119, «27 a. 

J. Barnes, J. Soc. Dyers mid Col., 1919, 35, 59 ; J., 1919, 260a. 

•• J. Uaniea and P. Spence A .Schu,«1..uL, Kng, Pat. 131008; J., 1010, 760a. 

Dytr, 1910, 43. 

•* R. H. and M. Vegaa, Kng. Fat^ 129761 ; J„ 1919. 760a 
^ M. Fort» J. aoe. Dytrs dnd CoL, 1919, 85^ 100; J., 1919. 319a. 

** J. Bright A Bros., Ltd., and J. Evaiu, Pat. 110173 : </., 1018» 688% 
" F. F. UfM. Eng. Fat. 12084H , J„ 1919, 71a. * 

^ OiAfr. Okmt.-ZtU., 1919, 88; 30, 43: J., 1919; 560a^ 

E 



14A or TH» pRooftSM or ArriirtT) obsmistmt. 

adborptioii of the d^estufE only occurred usually in the case of dywtuffa 
which formed colloidal solutions. P'h^j dyestuffs remaining in the 
solid after washing witli hot water were fast to light, air, washing with 
alkalis, aiul prologged agitation with water. The dyed substances 
appear***! *juite homt>gen**ou.H under the inicroscoi>e, and the intensity 
of the *-olour dejM^ialed on the size of the particles of the solid used, 
the duration of the dyeing, ami the ele<tndytes present in solution. 
'Phe results oiler s*im** support to the iiKM-hanical th*‘ory of dyeing and 
remiml tin* pr<*sent writer of the time when he produced beautiful 
dy**ings .if 'rurkey-r**d ami «ith**r w.*Il-known lolours on a series of 
in**rt imirganie solids. '1 h«*se *lyed solids b*‘havetl in precisely the 
same manner towanls washing, n^ageiits, et**., as did (;otton dyed in the 
same way. K. Ilalh r'* brings further cvi.lence in support of his 
e.xplanation of the dy*‘ing proc**ss from the colloid stamlpoint. When 
rotton is immersed in tannin solution, the tannin, being highly dis^ 
j)crsed, fienotratt's into the interstkos of the fibre. Similarly in the 
fixing batli th«^ tartar em<*ti«- penetrat*‘s rapally, thus hirming an in- 
soluble antimony eom pound. In the Methylene Blue bath the dyestuff, 
being again highly *lis[)ers<*d, penetrates to form a eomple.xlake tannin- 
antamony-Metliylene Blue, and tlm fastimss of the dyeings will depend 
on the insolubility of this lake. 

Mku.krisix*;. 

Measureim-nt of the str<*iigth of single libn's of . otton both before 
and after mereorising showe*l that this prtKoss did not increase the 
strength of tlie fibres. 'Phis was found to be the ease both when the 
fibres were allowed to slirink during the a(.tion of the caustic soda 
solution and when they were kept strotehed. This observation is of 
imp«)rtanee in showing that the increase in strength of cotton yarn 
during mercerising is due to a physical change in the association of 
the fibres. Further investigation in this direction is required and 
also as regards tlie theory of the im rease in lustre due t*) mcrcerisation. 
For instance, W, Harrison’® inelines to Lange's view that lustre is due 
to the smoothness of the surface of the mercerised fibres as compared 
with the onlinary cotton fibres. He maintains that the lustre of single 
fibres is decreased by increasing the number of twists.’® 


Printing. 

In the fixation of acid mordant dyestuffs, rjj. alizarin, in calico- 
printing the formation of the colour-lake is stated to be due’* to 


Kolloid Zeits., 1918, 28, 100; J., 1918, 7Wa. 
iieeond BriL Ass. Bepart on Colloid Chem%M%y 
!•* Compare Annual Neports, 1918. 

T* H. Pom^ranz, Monatsschr. Tsxi. Ind., 1918, 
1910, 39a. 


38, 30. 38, 40; 
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reactioiiH f)ef%voc*n the fibre, nionlant, hiuI <lyetitftfT loAilin^ the 
proclurtion t»f n rol)i*ulul roIoifritiK inaltrr. whuli mIm* n*arla with th«* 
colloidal aliiniiMa on tli»* tibrt* T li** ctitplovtHl rvists Imth 

RH a (^onatitiiciit «>f tite colour K 4 kc and in tiircct 4 oPiiltinatioii with the 
<‘ottoii. H. llalliT*^ htat4‘s thaf /.iiii* atnl inan^aticM' ail a« a 

r«*M*rvc in Indantiirmc dvi‘- hatli'*. If a \a! <l\f>tufr In* addcii to such 
a reserve tt»j{*'lln-r with stannou-' ••Mdu ai-d anthra«|Uiiioni*, it is |H)ssiblc, 
by sinifily ilippin^ the {irinti*!! ^mmh|<v jui liMl.-ntlhrcit** dyt^batli, to 
fix the colour, flu' alk.ili of flic (i\c-lMfh |•••lu•t r.ites t he n'M'rve and, 
in conjuMition with th** ^t.lMMons oxub*. reditr4 >4 flie \af d\estiifT. while 
the zinc ami inaiijjanesr .salts jirexeiit the ri'serve fnuu taking up the 
colour of the ilye-b.ith. Still better results .ir»- •obtained if “ llydrte 
sulfd^ti' colic." aiel if subition of ]•ota^HlUMl '•ulphite are iiddecl to the 
printing colour. II l*oii.eraMZ *'* st.iti^s th.it it i** still uhe\|>lairi<‘<l how 
the muit rali.s.ition of the alkali and it.s .letimi as a tivni^ af^eiit can 
proceeil Minultaneoiis] c. lie e\j>laMis th»- attmn as beiii^i due to tlu* 
iliftercnt pnijM-rties of tfie d\e.stulTs u.sed. I'ointine to tin- possibility of 
the unreilined 4*asily-\ attid dyostulT .I'tiu^* as an ovidisin^ a/^ent on 
the more dilln iilliy v.itted ilye, stuff and sm jutine ,i^ a reserse. Jlut 
Haller lontend.s that the huiroNides *,f ym* and ni.iii;:aiH s,* an* in a 
colloidal form presenting a membrane impenetrable }»v t)ie I iidantlirene. 
wliieh is III a (oi)oidal form in the d\<'-\at hut penetrable by the 
laustie srhla of the vat. 

Insoluble ^ums are «oii\erted into sobibii- form bv treating with 
s diurii <»r pota.ssium jieroxub*. pen arlK-nafe. persiiJpliat**. or |K‘r- 
Hilieate Tliey can be b|ea< hed if iieii s>ar\ witli li Vj»ochloriteH and arc 
th«*n suitable for u.se a.s thiikem rs in uilno printin;^.^’* Coloured diti- 
charge effects are proilucral on <’otiori by [•rinting a Milphur or vat 
d^eaturt with a suitable n-dm ing a;'ciit on. ^r under, a iiu-tallii’ mor- 
dant together wifli stidium iitr.it-, tartrat« or I.iilaf**. 'I'he citrate 
discharge.s the mord.inf in the priiiti-«) p.irf s w ben t he gooils are sfunujod 
and finally ilyiii with a inonl.mt d\e'TiitT’'* 

Ki Msin 

The niei'hanical treatm<*nfs to wlmh fabrns an- subjeifi-il fiuring 
finishing are mainly mun hanical |»re» 4 sure. I. ,it and mmsture.'^ 'I'lic* 
effect of inoiHture i.s t 4 » im n-as»* 0 »e sweljis / of thy libr*-, ami this ia 
greater the higher the teiijjKTalun*. Tn-s-om* inrreaM-s tin- swelling 

’* Fdrbcr.ZeU., 1917, 28, 247; 1«IH. 402a, 

Fdrbrr ZrU., 1917, 28, 3‘«# ; I91H.*29, .'i. 51 ; 19|H, 402 a. OKHa. 

•• Fdrb^r ZciL, I9I», 29, I ; I9I», OHKa. 

TIk* C'aIico IVintere’ Aitw-- . i. W. yothr-rgiJi, and C. \N . Wilarai, Kng 

Pal. 120183; 7., 1919, IOa. * 

^ The Calico J*rinU-ni' AaiuK-.. F. AahUm, and ('•. Eng. Pat. 

120512: J., 1919, 10a. 

** W. Hamaon, Svoond BriL A*»oc. Htpuri on CoUoui Ckemutry, 
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# 

in the direction ir# which it is applied. Permanent finishes are pro- 
duced by processes which reduce the sw'elling capacity of the fibre 
colloids. It has been found ^ that there is an appreciable loss in the 
strength of woollen fabrics during qjfibbing, scouring, and “ perma- 
nent ” finishing. “ Crimps ’* is a so|rcc of trouble and is sometimes 
caused by irregular artificial conditioning. 

On treating cotton with caustic /ioda of less than merccrisiilg strength » 
and then submitting it to the action of carbon bisulphide, a hydrated 
derivative is produced which is not soluble in water.** 

The changes undergone by stan h during boiling are of importance 
to many industries, particularly to finishing, and the effect of the 
addition of safts on these changes is of interest to those preparing 
compound starch mixings.*® (Hue has again been recommended as 
a substitute for starch, and along with mucilages from various seeds for 
the finishing of curtains and embroidery.** The glue should be pro- 
perly decolorised before use in order to avoid marking. Starch sub- 
stitutes were in great demand during the war, but now, with conditions 
more normal, these substitutes arc not of such vital importance. By 
extracting seaweed with water and treating the extract with formalde- 
hyde a material suitable fur finishing is said to he obtained.® ‘ 

The methods of waterproofing cloth have recently been discussed,*^ 
and tests described for determining the efficiency of the proofing. Basic 
aluminium acetate or formate has been suggested for use ])reviou8 to 
wax-proofing lightly woven fabrics.** A [)rocess of rendering fabrics 
leas inflammable by first treating them with sodium aluminate and then 
with carbon dioxide under pressure and at a high temperature has been 
protected.** Fabrics arc said to be rendered invisible by padding them 
with an aluminium salt, adding colouring matters w'hich are fixed by the 
aluminium salt, fixing the colour by ageing, and then running through 
a wax solution.*® It has been found that zirconium sulphate cannot 
be used in place of tin salts for the W'eighting of silk.*^ 

K. Midgfey, J. Soc. Dyers and Col., 1919, 35, 20; 1010, 102a. 

C. F.jCrosa and E. d. 13ovau, Eng. Fat. 120174; J.. 1919, 4o8a. 

Samoc, Kolloidchetn. Bcihefte, 1910, 33. 

** See Annual Jteporta, 1918. 

« A. Winter, Fdrbtr-ZexL, 1910, 30, 104 ; J., 1919, 626a. 

•• W. H. Hyatt an^ E. N. Fellowee, Eng. Fat. 131443 ; J., 1919, 76U. 

G. Martin and J. Wood, J., 1019, 84t. 

^ E. Jentzsoh, Fdrber-Zeit., 1918, 29, 3 ; J., 1918, 688a. 

** P. Spence & Sons, and T. J. I. Craig, Eng. Pat. 130461 ; J., 1019, 716a. 

•• F. Coohrone, Eng. Pate. 120712 and* 130672; J., 1019, 760a. 

£. Rietenpart, Fdrber-ZtU,, 1918, 29, 26 ; J., 1918, 687a. 
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Al’inS, Al.KALlS, SALTS, KT(\ 

IIy Tiioxmji Ku %s. M Si .. rn.|) 

('hu‘f ('^ftinuh- ^ , (ilastfinr. 

Thk voar uiuli'r r»*vH*u i*« tin* first soar of < omparatix i* |K*aro follnwinn 
four vearM of iinint^Truptcii uar. 'flu* lif<*rafun‘ of tin* pi'rioil ia, 
thcn'fort*, naturally rono'riMHl aIino‘«t pxrliisivoly wifli work ilont^ 
(luring tlio war. inuc-h nf wliirh roultl not lu» puMialiod hoforo the ter- 
mination of hostilities. The manufac ture of .sul]>hiirie and nitrie aeida 
and of ammonium nitrate need«*d for making explosive's, and the si'areh 
for new .Hourees of jsita.ssium .**aIt.H to rc'plare the vanished (I'erman 
supplies are esjM*rially promim'iit in the* literature dcwilt with in this 
section, 'fhe realisation c f ihe* .^upn-mc* im|N»rtance of a M*rure supply 
of nitric acicl in time of \^ar ha.s forcc'd all the* hclli^erent nations to 
devote \erv special attention to nu'thcMls of fixing atmospheric nitrogen, 

• o the recovery <»f ammonia from tin* distillation of c'oal. and to the 
steps lending from primary products like cvauAUiide nr ammonU to 
nitric’ ac id. Muc h of this work i.s of permanent value, .xim e nitrogenous 
fertili.s<*r.s will do much to repair the ravages caused hy the warlike, use. 
of nitric lOid. 'I'he sjoue cannot la* .siud of the procc's.ses and plants 
intended for the inamifac ture of Miaiiy other Mjhstances which have a 
limitcMl, or no utility for jH'aci ful purjKisiv. 

The problems of recoii.st ruction oc’ciipy as yc*t a c-omparaf ively small 
place in the literature. It .''cc-ms cc-rtain. however, tliat the great 
increase in c'ost cjf the basic raw material, c o.il (average p»ce at the 
pit-head 1 per Nm in fireat Britain in I'Jl -1, in July, 1919), 
and in the cost of labour w'lll cii.Hp|j|c<' iii..:iuf.ic'ttiring equilibrium in 
the direction of tho.se methcKls hich m.c)-.c the yiowt ec-ononiiral use 
of Isith of them. The high c’ost cjf f mri'*|sirtation may alsr) produce* 
geographical re-groupings. 

It is to 1*0 hofKHl that the profKjsals t^» publish comjs*ndia of eheiii- 
Utry * and to oatablish an interalliwl system of abstracts* may soon 
materialise. They woujd add fnaterially to the efbe ieney of the 
chemist's work. 


> W. P, Wynne, J., 1019, 239r ; J. Ind. Eng Ch*m., 1919, 11, 415. 
« Sir W. Pope, J„ 1910, 208t * 
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UPORT& OF Tins PBOOaXAS OF AFFLIBD CHBMIOTRY. 

Nitkooen Compounds. 

« • 

During the war tlic world’s production of fixed nitrogen has. con- 
tinued to increase, at about the sain«i rate as before. The following 
table is compiled from the statistic.s ^ which have appeared during the 
past year, sonu* of which, however, only profe^w to be ap{)roximations. 
CompleU^ figures arc not available for 1918. 


WtjrUVs Praduclittn in 1(M O tnns Niinujf U. 



chlln 

II U nitr 

Aiiiiiioiiia 

liOIII 1 l>»l. 

C\niiaiiil<lr 

Nitrii nciti 
(nn ]irtKi‘s<.) 

Aiiirnoiiiu 
( 1 liihiT) 

Total. 

1909 . 

. . 298 

207 

20 

5 

0 

530 

1913 . 

. . 382 

308 

31 

20 

4 

745 

1917 . 

. . 382 

432 

115 

34 ‘ 

101 

"1094 

1918 . 

. . ■ - 

— 

IfiO 

— 

IfiO 

— 

, 

(term tin 

Pnulnclutn 

in loro 

tonii Nitnup 

n. 


1909 . 

. . l(‘l* 

72 

2 

0 

0 

175 

1913 . 

. . 120* 

97 

5 

0 

4 

226 

1917 . 

. . 0 

140 

80 

0 

101 

321 

1918 . 

0 

— 

(M) 

0 - 




* Consumplton. 


Before 191 1 the annual increase in tlie prod m t ion of fixed nitrogen 
was absorbed by agriculture ; since tluui a large part of the su]>ply has 
been diverted to the manufacture of e.xplosives and agriculture has had 
to go short. 'Fo make up fur the cessation of imports of sodium nitrate 
Germany, after tlie battle of the Marne in the spring of 1915, began to 
develoj) the evanamide process, which was then the best known method 
of fixing nitrogen. The Berlin-Anhalli.sche Maschinenbau Akt.-Ges. 
is reported to have orectetl thirty plants with a monthly capacity of 
l()0,0t’0 tons of nitric, acid ^ ; three Government plants were also 
started, and the Badische comjmny received a subsidy of 30 million 
marks fo|| the extension of the Haber jdant. After the entry of the 
United States into the war a somewhat similar development occurred 
there. Government plant No. 1, working the General Electric Co.'s 
j)rocesa for synthesising ammonia fnyn its elements, came into oper- 
ation in September 1 91 S, and plant No. 2, for the evanamide process, 
started in November, but neither was worked to its full capacity.* 

* Chief Inapeclor of AlkuU Worlrn, .Vi/A Jifftort, 1918 ; J., 1919, 3lliR. A. H. 

Whit«, J. Inti. Entj. Chem., 1919, 11, 2:H ComtniHfc on Sulphuric Acid, 

§ic.‘\ J.f 1919, 90k. R. Pj. MeCoimell, J. Jtui. En^. C’Aem., 1919, 11, 837 ; %/., 
1919, 361r; J., 1919, 378r. Intomat. Inst. Agric., Ma^*, 1919, J., 1910, 271r. 

* Z. angew. Vhem., Mar., 1919 ; J., 1919, 189r. 

» A H, White, J. {nd. Eng. Chem., 1919, 11, 231. 
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A Htrikin;* ft'atim* of ilii> ^piottH) alHixc \h tin* rapid dovelop- 

ni«‘nt itf thr lialu r prM<, ss Pj^mIui ti(»it of aiiiin<»iiia l»y thin priMVHH 
b«*j;afi ill I'd.'l at tin- ttppau w^rkw : in April a iu*\\ worka at. 

I^t'una. iii-ar M. r^rlmr^. I{ K. Nf. t’oiwii ll ^ n^fiorla tlit^ 

output o^llir ttppaii \\Mrk*> .!> ’Hi.i mi tmiH. i»f iiilro^(*ii f«»r llio voar 
ending Nt»\ «*inl>«T I I‘t|S. tin* lacuna utirks i*» li\in^ 2tit> t 4 >iiN of 
iiitro;z«*t> d.iil\, ami <‘\r4 if«ioiis art* tii pr(»;;n*'''' liii h will iiu ri'aiM* this 
f4i ’'ilMl tons •* (Iwiiil; to tlio low ro^t. rstiniatod l»v Mi-t 'oiiiifll at 
]H‘r 111. of iiitroHt'ii. wliiili im liidrs tli»‘ * ost t.f t onv i>rt iii^ a larj*!* jiurt 
of tin* aiiiiiioiiia into nitrn a* 1*1. tlit*st* works ar«‘ ^■xp^*^tl»«^ Ui In' 
pormanont prtMlmrrs 

Tlfp dir<‘rt synthesis of aninioiiia is uiidi^r iiivtosti^ation m tlir aiii<*<l 
rtiiiiit rii‘s. altiioit^li • oinparativoly littk* lias Im-i-ii piihliMluMl on th«* 
.Hiiliji**! ti flamlf** proposes to iis«* tin* nnxtiiri' id liydro^^n and 
nitniL'iMi at pn's^nros r>i.<i and ixfii LVhki at inosplmreN. 

Tin* patents of K H \|a\tnd ** and of If I* Parsons fur tin* rniiioval 
of trari*> of larhon iiHinoxidi* ami for tin* prt*paration of pun* livdroftPii 
n*^4jM*<‘t i\ nl \ an- of iiitMost as indn at ino t In* un*tit pn*t ant nniM iircnKNarv 
to ohtain sullirieniK purr j.ms«*#% m flits proms, s 

K. li. Ma\t«d’' h.is I out i**in*d *'is work on t In* s\ nt lii’sin of aiiinioiiia 
from hydroj^nn and nitro^4*n at liij;li trnipt ratun**^ <)vi*r I of 
aniiiionia can la* olitamcd l»y tin* passap* of tin* N, j-.'JM* niixturu 
tliroiic|| a Injili-tcnsnni an at at inosp||<«rn pn*ssun* a result utln*rw’i>u* 
olit^inaldc oidy .it .1 (cmpciaf nr* <*f .ihmit .'ITjii (’ 'Fills result coiifiriiiH 
MnxUsi's xirw that tin* (sjiiililirniin (pnintity of aininonia jhihwh 
thron^h a ininifiiuin at sonn* intermediate temperature K. Hriiier 
and A. Waerfu‘4s '* li.i\e made simil.ir oFservat ions 

/fmmoni'/m Stiify, 

Tfio onorinons rpiantitie.s of In^di explosives n*(]iiire<l for sliell'fiiliiif^ 
(220 .(KK) tons in l‘i|7 in f^reat Pritain alone) foiild not lie made from 
the uvaiialile .siip|ilies of phenol and t<diiene. 'Fills diniiiiltv was 
8uriiiouiite<l liy the n.s4» of amatol, a mixture of trinit rot4dfiene with 
two t4j four times its wei^^ht of ainmoiuum nifrate, which iiivolvi*d an 
increase in tin* output of the laWer fn»m a*»oui pHi t4iuN Ut .'iUiO t4mM 

• 1919, 378k. 

• J. Ind. Eng. Chmi., lllp.l, 11, 8.37 ; pip.#, :i.-,lR. 

• L'Air laquidc, S(M-. Anon. |Hinr I’ Kendo <!*•» pnjcj <; Ciainii', Kn^. Pat##. 130080 
•nd 130087. 1918; J., 1919. TIHa. 

• Eitg. Pat. 131049. 1918; J.. I«I9.,718a 

•• Eng. Pat. 130009, 1918, J.,’l9I9, OWia. 

>* Ch4^m. Soc. Trafu,, 1919, 116, 113; J.. 1019, 219a. 

** Htlv. Ckim. Acta, 1919. 2, 95; J., 1910, 219a. J. CJktm, Fkua , 1910, 17. 
71 ; 1910, 572a, 
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weekly.'* Details^ of the methods of manufacture employed have 
appeared recently. • • 

D. Tyrer'* and F. A. Freeth and H. E. Cocksedge set out from 
sodium nitrate and ammonium sulph^e ; a hot concentrated solution 
is made from which the greater partfof the sulphate separates as the 
anhydrous sodium salt. The filtrate is c ooled and diluted somewhat. 
In Freeth and Cocksedge's metho4 the dilution is sufficient to prevent 
the separation of sodium salts so that on further cooling pure am- 
monium nitrate is deposited. At cording to Tyrer 6t)% of the remaining 
Huljiliate is precipitated with calcium nitrate and the filtrate further 
concentrated to obtain ammonium nitrate. In both cases the residual 
mother liquor returns to the process. 

Calcium nitrate is jiroparcd from calcium chloride and sadium 
nitrate, sodium chloride separating at 8()° and calcium nitrate tetra- 
hydrate cry.stallising from the filtrate below .‘If)'’ C. 

A modification of the ammonia-soda process using sodium nitrate in 
))Iace of tlie chlorid<‘ was also used. 

W. T. (lidden describes an ingenious process in which nitric acid 
and ammonia gas are fed int<» a pan and the sliglitly alkaline product 
maintaiiusl at (\ by adding water as required. The heat 

of reaction is sufficient to evaporate all the water, leaving dry, fused 
ammonium nitrato. K. H. K. Prideaux and It. M. Caven have 
determined the vaj»our 2 )ressiires of ammonium nitrate solutions and 
calculated the heat of evaporation of wafer from them. Owing to 
slight hydiolysis the solutions attack iron vessels, a lo.ss of ammonia 
and a product contaminated with iron resulting. Olass or aluminium 
vessels are unacted on. 

A good deal of interest has been .shown in the prejjaration of a dry, 
neutral ammonium sulphate, five patents having been granted for 
different ways of adding the nece.ssary ammonia.*® 

H. M. Dawson, continuing his work, referred to last year, on the system 
Na^SO*, shows that (NIIJ^SC), . Na.ySO,.ji H,0 

crystallises from suitable solutions at all temperatures bctw'een 
59*3° aiu' — If)*’ (\ Setting out from nitre cake with 3<)% free 
acid, for example, a neutral .solution containing 15% of Na^SOi 

I 

H. Louis, J., 19;9, 201t. 

Eng. Pat. 125021, 1910; J., 1919, 414a. 

« Eng. Pat. 126678, 1917 ; J., 1919, 499a. Abo A. C. D. Rivett, Eng. Pat. 
131358, 1918 ; J„ 1919, 764a. 

»• J. G. GUbert. Eng. Pat. 124780, 191^; J., 1019, 323a. 

» Freeth and Cockaedge, Eng. Pat. 12410, 1015 ; J., 1010, 253a. 

1* Eng, Pat. 6048, 1915 ; J., 1919, 253/. • 

»• J., 1919, 353t. 

•• Pat|, 121082, 127308, 127715. 127716, 129850, 1918; J., 1919, 74a, 
499a, 536a. 680a. 

Anmwd JUportsf 1018, 168. 
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and 55% of (NH «)^04 is prepared by addinit aramdni* and aulpfauiie 
acid ; on cooling this from 15^ C'. th^ double yilt in obtained 

and the mother liquor can Ih» re-tuMvl . ri2“rt of the sulphuric add is 
obtained from the nitre . 

J. W. Cobb’s process for iiiakjpig aiuinonitiin sulphate without the 
use of sulphuric acid is dcscriUd in the Alkali Works He|H>rt for IVUH.** 
Coal gas 4s s<Tubl>e<i through u st^lution of zinc sulphate, tlie ainc 
sulphide, produced from the hydrogen sulphide accoiuivanying tho 
ammonia, is roust4Hl t<i zinc oxule and .sulphur dioxide, and zinc sul- 
phate solution regenerated by |uisHing the hitter, luixtd with air, 
through a siisjM*M<iou nf the zinc ci.xide 

^ , ('alrtum Ctfumimtii* . 

X. .1. Alliiiand and K. H. WilliaiiiK •* liesmiM* the plant useil hy the 
A.-Cf. fur St ick.st4»ffd linger at Knap^^ark, iM*ar Cologne. fi»r the con- 
version of |>o\vdere<l l ah iuin enrhide iiit^i cvanaiiiiile. This consiKts of 
a horizontal iron tube. loO ft. v (i ft., cncascii in brit kwork for half Tta 
length : twenty-eight trucks eacfi carrvtng ftMirtcen boxes (*^ I X X 
l.‘l in.) full of carbide arc pushed into the tube, the end dot^rs closisl, and 
the tem|K»rature of the < harge rai^Hl by direct eontait with gas Haines. 
The ga.s and air .supply is then stirpped and nitrogen turiuHl on. A 
charge requires 25 InuiP' and onlv a sii|MTticnii crust of lime is 
ftiriiuHl, the bulk of the prcKluct <oiitaining of nitrogen. 

.\ somewhat .similar process is patenteil by (t. K. ('ox,** whilst 
K. S. ('uri.s4jn ** prn|H».scs to f resit the earhidi*. mixenl \Mth (‘ulcium 
clilornie or tluoride, with nitrogen in a iiiiilti-«tage fiiriuice with stirrers 
on eae'li shelf, 

('tfanulr* 

A (|uantity of low-graele e vanule has been inaniifacturcMl by fusing 
ealciuni cyanamieb* with .s^ilt, using the meth<Hi.s patenti^el by H.Krec'- 
man and II. P. Eastman.*" 

An interesting aecount is give*n by (’ O. Brown **of the plant ereebd 
bv the \'.S. (fovernment at Saltvilh*. to work the Bin-her process for 
making cyanide by the actirm of nitrogen <iii a mixture ^>f H4Kliiiiii 
carbonate and carlion in presene c of iron The plant was completed 
only a few days liefore the termination *»♦ ho.Htilities, and after a short 
run was shut <lown. The cyaniHatinu process •was carricnl out in 

« J., 1919, 98t. 

» CkUf Inspeetor of Alkali Works, rM Report , J., 1919. 378b. 

J., 1919, a(MB. 

*• V.8. Pat 12823^5; A 1919, 12a. 

- Eng. Pat 123796. 1918 ; J., 1919, 2A3a. 

** U.8. Pat 1282495; J., 1919, 41a. 

» U.S. Pat 1282395; J., 1919, 12a, 

*• y. Imd, Eng, Chem., 1919, 11. 1010. 
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externally lieate<^iron tubes at lOOO^C. The product was leached 
with liquid, anhydrous auimonia ; tlys ^hisolves practically nothing but 
sodium cyanide. By careful attention to the design of the lixiviating ^ 
and evaporating i^lant the loss of aiumonia was kept down to 2% of 
the weight of cyanide made,*® the |^roduct containing 92% NaCN. 

Nitric Acid. ^ 

The large quantities of nitric acid required in 1918 were made in the 
allied countries mostly from sodium nitrate, although appreciable 
quantities were also made by the oxidation of ammonia.** In Germany 
the latter process was used practically exclusively ; sodium nitrate was, 
however, made in large quantities from the oxides of nitrogen. The ^ 
!^adische Co., for example, turned out nearly one- third of the nitrogen 
fixed at Oppau in this form ** in 1918, and a similar procedure was 
followed at Leverkusen.** 

The use of nitrous gase^s, made from ammonia in sulphuric acid 
chambers!, was cxtendetl and continued to give satisfaction.*' 

The quantities of material used in making nitric acid and the working 
costs in the (rovcrnment factories are given in the Second Re|>ort of 
the Department of K.xplosives Supply.*^ In nine factories from 
1*423 to 1*49() tons of sodium nitrate and from 1*348 to 1*820 tons of 
sulphuric acid were used per ton of 100®{, nitric acid ])roduced. Work- 
ing costs varied from £3*728 to £11*()43 per ton. 

Interesting descriptions of the methods ernployed in the catal)rtic 
oxidation of ammonia have been published by W. S. Landis ** and C. 

L. Parsons.** The original Ostwald process was installed early in the 
war both in France and England, but was not used in Germany. Its 
characteristic features are the use of an ammonia-air mixture pre- 
heated to about 600" C. by heat ex<*hange with the outflowing gases, 
and the use of a cylinder of platinum foil as catalyst. The units are 
small, and some decomposition of ammonia occurs in contact with- the 
nickel jircheating surface. 

The process used in Germany was developed immediately after the 
outbreak pf war in 1914. It was a development of Kaiser’s process in 
which the cold mixture of air and ammonia passed through an elec- 
trically heat-ed platinum gauze stretched across the tube carrying the 
gases. In 1916 electrical heating w(^ found to be unnecessary, the 
process being thermally self-sustaining if multiple gauzes are used and 

•« U.S. Pats. 1313313. 13U230, and 1314237 ; J., 1919, 766a. 
iMpeetor of AlkcUi Works Rep., 1918 ; •/.. 1919, 317r. 

R. £. MoConneli. J. Ind. Eng. Chem., 1919, 11, 837 ; J., 1919, 361b. 

** Allmand and Williama ; J., 1919, 28^ * 

J.. 1919, 224r, 

Chem. agd MeL Eng., 1919, 20, 470; J., 1919, 410iu 

»• J. /mi. Sng, Chem., 1919, 11, 641 ; J., 1919, 497a. 

• 



ACit>«» AiMAUm, mAt/n» ate. 


IM 

the game made to flow downwardti. The eleetHranv^hi^aUd gauae vraa 
used in the United States pla^t Mu^de Slumln ; eaeh unit baa a 
capacity of Urn of HNt>, \h*t dnv ; r>4 to i\ Ih. of ammonia U 

oxidif^ JHT scj. ft. of ^auee (ter t^our uilh mm i'fVu'ie4»i-y <»f The 

electrical energy rtHjuire<l i» 1-7 l^lowatt hour jht I1». »»f iiitrii*. acid. 

In the apjaratUN deMTilH*<i hy rarMiiit*. ehn-triral luating is uii- 
nec-ea.Hary,®the gaii 2 C‘ and surrtmiiding hrn i^v^nrk U-ing fu> iirrang<xl 
that the lu‘at of reaction is ronst'rvtnl.** IMatiiiiiin gaiijce 
«)•( (>26 in. wire) is rolle<l into a cylind**r in ilia and l.'l in. long, having 
a quadruple layer of gauze ; the e\ Under i- '>>iis]H>iiilid in a brick 
casing ho that the gaseH enter at its upper end and pass fimnigh it, the 
low'er end being closeil by a quartz plate. Working eonditionN arc: 
200 <^b. ft. {>er iniiiMte of gas eontaining !<> lU'^ of ainnionia, yield 
24 ton.H of nitric acid jwr day, cllieiein y being almut 02'\,. The work- 
ing teiiijierature of the gauze is S‘Jo The hot aiiiiuoiiia-air mixture 

cuinea in contact with nothing hut quartz, tin kel, or alutniniuiii ladun* 
reaching tlic catalyst. 

Platinum and palladium are mm ii the be.sf catalyatM for the re- 
action, but palladium gauze falls to ]Niwd(r after a few hours. The 
addition of U\, of indium (o the platinum strengthens the gaiise 
considerably; details of construction fnuu the gau/e-makers* }iaint 
of view are' given by A A. I'ampUell J^ome iion-metHlIic catalysts 
give good eflicieni v, but require mm h larger quantities of material and 
larger apparatus than platinum. 

Traces of iron in the phitiniim or introdm-isl with the gases are to be 
avoided; as little as ;ilTe« t^ the ellicieney. (». Ji. Taylor ami 

J. 11. Uappa lind that jihosphim* is extraoniinarily )sUHonouH, 2 or 
3 ]>arta in IH) million of tin* ammoma-air mixture nslm ing the eflicieiioy 
of the platinum <'atal\st si*\eral per leiit. The apparently |sjiHonouH 
action of acetylene noticisl in last year’s itiqsirt (p. 1 71 ) is tra*’4*ri to tbia 
source, juire at-etvlene laung harmle>*s . the same ap{s’ars Ui be true of 
small qiinntiliies of h>drogen sulphide. 

A smooth surface of plntinuiu has very little catalytic activity ; a 
new gauze must, therefore, be “ uctivatiil " by heating it^for some 
hours (most conveniently by an electric current) in a rather rich 
mixture : the active .surface i^ grey and spontfy. Organic subatanoes 
which leave a (nTmaiieiit de|x>si| on the pKiT nunji^ ai t as |K>iNonH, but 
hydnH'vajiic acid is as easily oxidtsiti Ut nitric acid as ammonia itself. 

A.'J. Allmand and K. H. W illiams giM* details of a Oerman plant 
using iron oxide as catalyst ; a disec t coiii|atriMon of its dimenHiona with 
that of a platinum unit is iin|>oHHiblc since the out f mi is not given. 

Lu C. Jones and C. L. Parscinir, £ng. Pat. 132^1, 191 H ; J., 1019, 017a. 

** J. Ind, Mng. Chem., 1019, 11, 460 ; J., 1910, 410a. 

^ J. Imd, Eng. Ckem., 1919, 11, 27 ; J., 1919, 132a. 
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The gas, containihg 7-10% NH,, is preheated to 260® C. and passed 
over granular iron oxide containingi*' some heavy metal oxide ” spread 
in 4-5 in. layers on perforated tiles in a tower 14 ft. dia. and 18 ft. high 
and kept at 7fK)®-i8rK)° C. The efficiency i.s 80-85%. 

Other catalysts proposed are a i^ixture of iron and copper oxides 
with lime and chromium oxide. 

c 

Conversion of Nitric Oxide into Nitric Acid. 

P. .Joiibois and A. Sanfourche .supj)ort the old view that nitric 
oxide is oxidised by oxygen to NgOj very rapidly, further change to 
NO, occurring much more slowly, and in presence of water not at all. 
The reaction 2HNO3 ^ =2N,04 -j- 11,0 begins in acid of 5()% ^ 

strength and bccome.s more important as the strength increases, so 
that no more than fi8% strength is attainable. 

J. Knox iind T). AI. K(‘id ■** .show that the rate of decom|>osition of 
fiqueoiis nitrous acid is enormously affected by supersaturation with 
nitric oxide. For example, shaking a iV/20 .solutinn incHMises the 
decomposition from 5*8% in one hour to 91 

The design of towers for ab.sorbing nitric; oxide is di.sc*ussed by J. R. 
Partington and 1^. M. Parker.*^ When the acid entering and leaving 
the tower is about the* same strength the behaviour of the tower is 
Riven l>y c. K/[:c 

1»R. y . 

where and ' lb. NO.^ per c ub. ft. of gas entering and leaving 
the tower respectively, K i.s a “ coetlic ient of absorj)tion ** obtainc'cl by 
trial, k ~~ sq. ft. of absorbing surface per cub. ft. of tower space, v - 
gross volume of tower, and V the flow of gavS in cub. ft. per minute. 
The numerical values of K and Ic are tabulated so that the dimensions 
of a tower required for any duty c;an be c’alculated. 

Nitrates. 

Interesting details of the co.st of production of Phile .salti)etre are 
given b\%J. Marco**®; the methods employed are said to be often 
primitive. At four jdants the cost of mining and extraction (56-72% 
of theNaNOg is e.xtracted) v'aries from 13*4 to 20 G dollars (U.S. A.) per 
20(K) lb. of 95% NaNO,. The cost of putting on board ship is about 
18 dollars (65% of which is Government tax). 

« 

E. B. Maxtod and G. R. Ridsdale, fTng. Pat. 10781, 1015; J., 1010, 262 a. 

** H. E. F. Goold-Adams, J. R. Partington, and E. K. Rideal, Eng. Pat. 126716, 
1917 ; J.. 1019, 409a. • • 

** Gomptes rend., 1910, 168| 235 ; J., 1019, 132a. A. Sanfourche, CompUs 
rend,, 1010. 168, 307, 401 ; J., 1919, 172a, 210a. 

« J„ 1019, n05T. « J., 1919, 76t. 

«« J. Ind, Mng, Cfem., 1919. 11, 760; J., 1919. 361b. 
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The existence of nitrate in itlialea covering »i»mo hundiv^ 

of square milos north of the River in Smith Africa ban been 

known for some time. Acconling to K. (», lirvaiit the shales vary 
in thickness fitmi 10 t<» .‘10 ft., antj carry as much us of KNO, ; » 
T‘oiu|)any has heen t4> wij-k them. 

^ Sri.cm KH X* lo 

'I'he j)rc-war con>«timption nf 'i\il|*huri« U4 ul in the rmt«sl Kingiioni 
was 0r)<).O( (» tons (1* o‘\, atwl) |s*r annum *** 'I'ln- pnsluctivc cufiacity 
(tons acidl is: — 

l‘n n«f fiuir 

Oleum . irit^HlO 

(’hamher l.o^o.ruKi 

1.<m;*J,oio 1 

Before the war th<* su}»er|iliosphat<* uiul amintinniin Milphatc industries 
were tlie largest lonsumers (taking and 2Sii.< < o tons res|>ee-' 

tivciy). During the war of course the output \n.is mostly usetl for 
exjilosives. The (o-rmaii |•^^Mlu^t|on in I'.ipj was 1 ri.jO,H O tcinii 
(1(!0‘'^). made mostly from im|H»rtcd pyrites and zim- hhuide. At 
present kieserite and gypsum arr sanl to he used. Oermany Inung 
inde|M*ndent of foreign supj)l'*-s. Switzerland has also devclo|M*d the 
me of g}'|>sum.^* 

The incrcaMH.1 quantitie.s of oleum Mot«d .ilM»\e ha\e been muile in 
Orillo, Mannheim, and Teiit4*|ew plants ; details of tlnur [K*rforniance 
are given in the Second liejsirt of the Department of Kxplosives 
Supply. B. ( urti.H ** contributes an aeroiint of the Grillo pror.«ii«i. 
A unit making 2r> PA) ton** of SOj per day consists of two c<»nvertcrs in 
]>uralle), each containing Ih of (aleine<l magncaium sulphate 

inipregnatetl withii*3’^<, of platinum 'the mass i.s distrihutod on four 
traya. The ent^'ring gcse.s (from sulphur) an* preheah'd, hy exchange 
with the outgt)ing gase.s, .‘kVi'^r , and the (rays are niaintained at 
.380°, 470°, 4h0°, ami HO C. The <oii\ersion is OtJ ^7%. Bunfica- 
tion of the entering gases is etTe< t4Hl hy filtration through <-4>ke at a slow 
rate and drying with strong .sulj»huric acid, f’urtis comludifk that for 
ores yielding very imjuirc gas the f haiiiher proceR.H is chea|H*r, but in 
all other cases the contact process h prefern^d. 

S. T. T. Geary and B. Curtis giv*- 'orne data on (he c‘flect of 
temperature of the contact ma.ss on its efli* lency. 

Goldmann states that the platinum usecl for converting gases with 

J., i9ia, zeor. 

** Rtp. Depi. CommiUtt on Sulphuric Acid and Fertiliser Trades, 1919 } /.»1919, 
90e. 

^ J.. 1919. 352a. •« J., 1919, 113a. J., 1919. 226a. 

J., 1919, 369b. J., 1919. 133t. J,, 1919.. 196t. 

MdM and Erz, 1919. 16^ 41 . J., 1919. 251a. 
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4-5% SOj made Irom galena worked for three years without renewnl. 

Patents have been granterl for th| u|e of electrical precipitation for 
purifying burner gases and for recovering valuable constituents from 
fumes escaping fn^ni sulphuric ac'id i^kint.**^ Welch also proppses to 
make use of the reaction SO2 + 2^1 2^^ d" ^1-2 — H2SO4 H- 2HC1, the 
Huljihuric acid mist being se])arat(‘d from the hydrochloric acid by 
cletttrical pn‘cipitation. ^ 

An interesting account of F. (f. Cottrell's juoneer work on electrical 
prec-ipitation was given on the occasion of the presentation to him of 
the l*erkin Medal.'*® 

'Pile (’hief Inspector of Alkali Works re[)orts *® that plants working 
with limited chamber capacity continued to give satisfaction during 
mis. Combinations of these witli the older tyj)P are criticised (fcn the 
ground that the larger concentration of nitrous ga.ses required for the 
shorter time of reaction in the small chambers is unsuited to the con- 
ditions in the large cliarnbers and r/rc K. B. Quinan patents 

a ‘system in which th(‘ reaction between sulphur dioxide and nitrous 
gases and that between g4is and licpiid take place in s(*]>aratc chambers ; 
the gas-liquid reaction is brought about by distri)>uting the li(|uid over 
a permeable diaj)hragm thmugli which the gases ]}ass, percolation of 
the liquid being largely prevented. 

The manufacture of sulphuric acid from calcium sulphate (waste 
from sulphonations) at Jjov'erkusen, near (\)logne/^ is carried on by the 
cement process, the sulphur dioxide evolved being converted into the 
trioxide by a contact process. Considerable ditHculties have been 
encountered which are not yet overcome. 

The substitution of gypsum for sulphuric acid in making ammonium 
sulphate has ajq)arently been tried in CTermany,®® ammonia, calcium 
sulphate, and carbon dioxide being brought together. 

The removal of arsenic from .sulphuric acid is the subject of a j>atented 
process in which the precipitate of arsenic sulphide formed at 71 ®C. 
is collected t<igethcr as a scum by .shaking the acid with .1-25 gallons of . 
paradin oil per ton of acid. After removing the .scum it is treated with 
alkali, which yields a solution of sulpharsenite and a layer of oil, which 
can be re-u.sed.®'* 

Cases in which cast-iron blowers which had been u.sed for mixtures 
of sulphuric and nitric, acids suddenly,disru])ted into s])iall fragments 

H. V. Welch, U.SS. Tat. 12841G7 ; J., 1919, 74a. L. Bradley, U.S. Pata 
1284175-6 ; J., 1919, 74a. 

H. V. Welili, U.S. Pat. 1284160; J., 1919, 73a. 

»• II. V. Welch. U.S. Pat. 12858.50; J., 1919, 133a, 

J., 1919, 121t. •« J., 19t9,*317E • 

Eng. Pat. 130712, 1918; J., 1919, 717a. •• J., 1919, 286r. 

« J,, 1919, 3X8B. 

** A. £. Wareing, and United Alkali Ca, Eng. Pat. 126714, 1917 ; J., 1919, 461a. 
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lire deftcribetl by A. T. Cumniing,** who Httribui<*^* f hi‘A>rourn*nee to the 
jpenctration of the |»orouii iii»*t#l |>v uni! aiui <'*«iniMM|uent growth of 
crvHtiilM in the interior of the metal. 

.Vf/f| ( ait 

The e<^uilil)ria tii the svmtMo Na^St I, — H ,0 .have U^en aiuHioc] 
bv ]\ Vn8m\ ami Kn».« 11 .M navK<..ii.*' aii.l H. \V. Koote.** The 
wilta which u»ii «'xi'<t .ire hihI its h<*j*ta ami dera-hyilnttci ; 

Na^St )^,Nall80^ ; NallSO, ; NallSt J^.ll J > : XaliSO^.H >4 ; 

\aHS() 4 ,n jSOj.l Ui j<) . 2 NaHS(> 4 .Na^SI)^ ’I’h** wluWe of the aul- 
phiinr aoul »an be retovereil in the form of a •'oliithm containing 27% 
11/^04 ami 2 S“,, Na/^Oi by ciKilmg a stdiitioii nf the acid Hiilphat4* 
(sp. l'*U.*i) to 2^1 (■ . when tilaiiber Hiilt er v-lalliHe^a out. 

Ko»»te has jil'^o N,tn«iw‘<l the ftbi t addling <-4ipjM'r •inlpliat4» to the 
sy.stein. Tin* >paringlv •Milnble -alt Na >,,ruS( ,0 aeparatea 

iiiit under a wide range tif (ondition^ Ihtheiillies m piekling copfMT 
witli nitre-take Miintitm- may be fine to the formation of a lilin of thin 
s^dt. 

The (.oinlanat loll of sulpliwr tlit».\itle ami i hlf»nne in preKenc4* <»f 
I'hurcfiiil is pateiitfsl by \V. .1 Ihipf',*** and in prenente of ttTpenea of 
I'ertain ei-tt'rs liy A. Jbtake, llfibt-rt-. Sc t‘f», ami 'i’. II. IbirraiiH,’® 

lh»r\.ssiUM Salts. 

i’he sean li for sources of jfota.ssiuin salts to take tin* piat^e of the 
Liernian supply again oecnpieK a pr»uninent place in the literature. 
Material progress has been matle, although, now that the Alaacc de- 
[Mtsit.s are Itceomiiig available and some iiii|Kirtat)on fr<»ni (iennnny in 
perniittc<l.’* tlie situation i" h'ss cntn al. 

Ill the I'niteil States the [Mitash imlustr\ begjiii in I‘.*l I ; in HUT the 
lUtpnt re.ichetl ton.s fd K,<b which im re.i-efl in |‘^JH to ri2,1'y) 

!on.H,'* obtainetl fnuii the folhiwing sMun fs . Natural briiM*n (Ne- 
liraska),’^ tfuis K,0 , abinite, 2b|’t . ceim*nt kiln dmst, H29 ; 

icelp, 4292 ; molasses distillery waste, :hTJ2 . Imh*! sugar ^MrontU 
liroceofi, Tfil ; wmsl ashes and f»tln*r .soiireej*. loT. The pre-war C/onnurop- 

ion wan about 2»ll,oi O tons K,i) anniiaiiv b .t it is suggested that thin 

• • 

J., 1910, 31t. 

•• Bull. Soc. Chim., 1019, 26, 35; J., 1910, 220a. 

•7 Kng. Pat. 127677. 1917; ./.. 1919, 535a. 

J. Ind. Eng. Ch^m., 1919, if, 629 ; 7 . 1919. 57.:a. 

•• Eng. Pat. 122616, 1918; J., 1919, 175a. 

Eng. Pat. 124542, piM; 4/..*19l9. 361 a. 

J., 1919, 338a. 

7* Bd. of Trade J., Sept. 26. 1919 ; *J., 1919, 374Jt. 

J. M. Uitena, CAem, afuf Met. Eng., 1918, 19, 633 ; J., 1^19, 39a. 
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wIm uiuieces 6 aril 3 | large owing to the propaganda of the KaliB 3 mdicat. 

The natural brines contain the sijlp^ates and carbonates of sodium 
and potassium with smaller quantities of chloride. After preliminary 
concentration by solar heat, they §re evaporated to saturation in 
multiple-effect evai)orators and ther^ dried in rotary kilns. 

Alunite, a basic sulphate of potassium and aluminium, is calcined, 
which converts it inth a mixture of alumina and potassiuil^ sulphate, 
from which the latter is extracted* with water. The numerous processes 
devised for extracting |X)tash from silicates have not yet borne fruit."^* 

Kelp. 

Two methods of tiealment of kelp have been used. The more usual 
of the two is to dry the kelp and then distil it to obtain oils, creosote, ^ 
ammonia, and pitch. The charred residue is extracted with water, 
high grade potassium chloride being obtained from the solutions by 
fractional crystallisation, with iodine as by-product. The residual 
charcoal, after extraction with hydrochloric acid, is a very active 
decolorising carbon. A full account of these operations as carried out 
' at the experimental [)lant of the U.S. Dept, of Agriculture in California 
is given by J . W. Turrentine and P. S. Hhoaff.’* The indu.stry does not 
pay if potassium salts are the only products obtained. The second 
method was developed by the Hercules Powder Co. at San Diego, 
(California ; it depends on thi* fermentation of the kelp yielding acetone 
and other products in addition to potassium salts. This process also 
only pays under war conditions.^* 

Cement Kiln 

Fifteen plants are collecting (or preparing to collect) |>otash from this 
source in the United States ; very little has been done in Great Britain. 
A. W. G. Wilson ” describes the methods used. The kiln charge con- 
tains from 0*5 to 1*04% K^O, the dust collected carries from 8 to 28 
lb. of potasli salts per ton of charge, mainly in the form of sulphate. 
The addition of salt to the charge increases the quantity of ijotash 
which can be recovered. The hot gases leaving the kilns are treated 
either by* water sprays or by electrical precipitation. 

In the first method the spray is applied to the gas in flues of large 
cross-section, in order to have a slow current of gas ; the solution 
obtained is filtered from insoluble dust and re-circulated until it contains 
about 3J% of potash salts, when it is evaporated. Stronger solutions 
deposit the salts in the flues owing to the considerable evaporation 
which takes place. The Cottrell precipitators are worked either dry 
or wet. In the former case duplicate sets of tubes are provided, the dust 

T* U.S. Gool. Survey. Mar., 1919; J., 1919, 248b. 

7^ J. Jnd. Kng. CAein., 1919, il, 864. 

G J. Berkeley, 1919, 808 b. J., 1919. 314t. 
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Wing siiakcn down frum the ouv ncl v, hilf the gaaeii ale phasing Uirough 
the other. In the wet av’sienMtW walU of the tul>«a are conat4Uit]y 
waahed by a film of water whieh carriea the dual away aa faat aa it ia 
dcpoa^ted. In either raa** (he dfi^t ia extracted with water at about 
85'(\ } 

When the du»t (oiitains (uirniin Milphate its well as |KitaNaiuiii 
8ul|»hute tfte s|»aringly solubh* (loiihle jwiltM, K^^O^,( *fiS( I^.H /> (ayii- 
genite) and K jS()^,r>l'aS( ,0, may be fomiMHl. Jv AnderNun 

»hows. !ni\ve\er, that nwing tn thejr ‘*Ki\h rate of format lun, a lixiviatiuii 
lo.Hij <lue to this « au'<e m ea'^ilv aviihb^l 

A variable part <»f tie* j»otn.'«]i (ontaimd m the is in.vtluble even 

in acids. A. K. M«tz and W. II. Ho-xs bring foruanl e\ ideim* to show 
that jprt of the iiotaKb va|»orisisl in the hottest zone of the kiln com- 
bines with till* >iiiieiius ji'»h of the coal, u.*«.4sl in tiring, to form isnn- 
jMiiinds resembling glavs In an oil-lired kiln of the potash was 

soluble, whilst in three («»ui-tireii kilns tl*4* soluble |s.»rtion varied from 
llbtJ to 

Several patent*» 4b*al with im*lliods of rendering tlie jNttash more 
tfoluble by preliminary heating of th«* dust •*** (heating ilie insoluble 
silicates with lime lias this etfei t '«). by treating the dust with solu- 
tions of sodium nitrate or ehloride,"’ oi by leaching at 1 1*111 perutiireii 
above 

The nearly relatc'd rec(*very of p<Mash from blast furnaces is the 
subjiM t of an im|s»rfant paper by K (’ Kos^iter and S Dingley.** 
A very detailed aitount of the disfributatn of isilash m the furnace 
charge and in the slag or gas is given, and the resiilt.s of adding salt to 
the charge an* dest ribed. The author*' draw the iiit^-n »*tiijg coiielusioii 
that It is [M»>isihle to obt.iiii the ei|Uiv)ilriit of li.'i.* s >11, or perhaps 
tons per aiintiin of potassium ehlorid<’ from the blasl< furuares of (treat 
Britain, a quantity approvimat^'ly doiihh* the pre-war c^msuiiiptioii. 

.Si/inr/o. 

Processes continue to be proposi'tl for the recovery of potash friiin 
dlicatea such as felspar: (u) by treating them with caleium romiKMinrlA 
lit high tern iMTatu res ; (/>) by digesting tlo*iu with slakisl ^irne and 
water®*; (c) by treating them with acid^ sueh as sulphur, dioxide,®® 

hydrogen chloride,®’ sulphuric acid and g’ osuiii.®® 

• • 

J. In<L Eng. Chtm., 1919. II, 327 ; J.. 1919. ;iJOA. 

J. Ind. Eng. Ch^tn., 1910, II, 39 ; J., 1919. 178a. 

•• U.S. Pat, 1283261 ; J., 1919, 75a. 

** U.8. PaU. 1296460. 1296461 ; J.* 1919. .162a. 

•* U.8. Pat, 1298154; J., 1919, 414a. ” J.. 1919. 375t. 

•• U.a Pata. 12S5121, 1285122. 12i»6i 13, 1289736; J , 1919, I<i5a, 134a, 653a. 

U.S. Pat. 1206035; J..' 1919, 362a, 

U.S. Pat. 1286718; J., 1919. 134a, 

•’ U,S. Pat. 1296141 ; J., 1010, 362a. 

®® U.& Pat. 1296457 ; J., 1010, 362a. 
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Thrc^e fiatents ^ deal with the separation of sodium and potMsmm 
nitrates ; the process depends on the< fact that the solubility of the 
}>otaHsiuin salt diminishes with falling temperature to a much greater 
extent than that •of the sodium salit^ 

Hydrookn. 

A somewhat novel process for the manufacture of h*ydrogen is 
patented by G. C’laudc. Mixtures of hydrogen and other gases, carbon 
monoxide for example, are scrubbed with solvents such as alcohol, 
acetone, or benzene at very high proHaures (rilX) to 2CK)0 atmospheres), 
or ether at — C\ may be used with 50 to 300 atmospheres pressure.®' 
The hydrogen is the least soluble constituent of the mixtures : the 
low temperatures required are obtained by expanding the gaseft' liber- 
ated from the solvent in a motor, which drives a pump returning the 
desaturated solvent to the system.®* 

. K. B. Maxted and G. K. Iltdsdale ®*' use liquid nitrogen to scrub out 
carbon monoxide, which of course yields a mixture of hydrogen and 
nitrogen. 

A number of modiHcations of the known methods are also suggested. 
In the steam-iron process, spathic iron ore is said to retain its activity 
longer and also to yield purer hydrogen if it is submitted to a prelimi- 
nary treatment with hydrochloric acid.®' Spanish and Swedish iron 
ores do not disintegrate when alternately reduced and oxidised, and 
they retain their activity for a long time ; Ihmgarian ores break up, 
and roasted j)y rites is apt to lose activity owing to the formation of a 
siliceous glaze.®® Ft>r the reduction of the iron oxide, Maxted and 
Kidsdale recommend the use of water gas containing over 10% of 
COj ; deposition of carbon and subsequent formation of carbon 
monoxide in the steaming ])roceHs are thus avoided.®® The rate of 
reduction is increased by the addition of alkalis or alkaline-earths 
and copper.®’ 

In the process in which water-gas and steam are treated with a 
catalyst in order to convert the carbon monoxide into dioxide, A. 
Mittasch^ uses cerium oxide as catalyst. £. K. Kideal and H. S. 

F. A. Freeth and H. E. Cocksedge, Eng. Pat. 124513, 1016 ; •/., 1010, 322a. 
C. W. Bailey, H. S. Denny, andA. T. Jefferis, Eng. Pat. 124060, 1018; J., 1010, 
328a. Q. C. Given and R. H. Barteaux, U.S. Pat. 1204788 ; J., 1010, 323a. 

Eng. Pat. 130002, 1018 ; J., 1010, 710a. 

*' Eng. Pat. 130358, 1018 ; J.. lOlO, 710a. 

Eng. Pat. 131001, 1018; J.. 1010, ^65a. 

Eng. Pat. 124824, 1016 ; J., 1010, 323a. 

Eng. Pat. 122474, 1018 ; J., 1010,«176a. 

» A. von Skopnik, Chem. Zeit., 1010. 48, 481 ; J*, 1010, 717a. 

•• Eng. Pat. 125112, 1016; J., 1010, 364a. 

E. B. BUkted, Eng. Pat. 125410, 1016 ; J„ 1010, 364a. 

M U.S. Pat. 1301\pi ; J., 1010. 536a 
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T«yIor •• complete* iho oxidAtion of thi* CArlion tiionoxule by |M.}i9iiig 
thr mixture over a seroiul rAtaA'tt^at a lov^er tc*tn]M*mture. '1 he South 
Metropolitan (laa i\>. and J. M. Sonierv'ille ^ treat the gaa with a 
mixture of ferrir oxide and ctau!«t*| a<.>da at tetii|>erAt?ire«i alwve 4<K>*0. 

Pure iriditiiii uhsoritH up t4> 14b voU. of liydrt»gen at eaaily 

expoHe<l hv warmui^'. IMatinuin Mark ubaorbH a** much aa Ifib vola., 
the inaxiiiiiiin omirrinfr at*)' (' , hut «|M)n^y phittiiiiiii ahnorhii no more 
than ita own voliitue of livdrt»|p?n. '®* 

Hklum. 

The Huhstitiition of heliiiiu for hydro^iMi in {iir!4)ii|u« waa pro}M>H<Hl 
by Sir William Kum.'viy in P.Hr>, on uionint of its iioii-inHamniahility ; 
it.H lif^g |K)wer ia hiH littli* iiih*rior txi that of hvdni^en, ami ita raU' 
of diffusion ia one-half. .V .s^'an h for j^ouree^ of the jfas hnl to the 
di-siHivery that a natural i^an at l^•fr<»lia in Texas, whieh waa l>ejn(t 
pnwliietMl at the rate of iiiillion <‘iih. ft. ilaily. eontaimvl b*0% of 
helium whit h can he sfparat^Ml hy lupiefyin^ all otlier r«matituenta. 
A Jaiule |ilant .stjirted work early in I ‘.OH. ami a (’laude plant a few 
weeks later ; a third plant. <»n the new Jefterie.s and Nort^m Hyatem* 
was h^*iii^ trnsl in Oetoher The mat of helium ia expei Uxl to 

be 5</. jaT euh. ft. Another plant ih rejHirted at t'alfjary (Alln^rta) for 
aeparating helium from natural This has a ea parity of 15,(NiO 

euh. ft. per 24 hrs., at a cost of N. per mih ft.’®-* 

IIai.oiph 

.Vlthou^h chlorine has le'eii prt><lu<*«*4|, nioHtly elect roehemie^illy, in 
etiormous t|iiantitieH <lurin^ the war it is re<piirHl in the jirmluction 
of almoht all the lethal .suhstauceM nsisl it does m»l fipure pnmiinently 
in the literature under review'. .1. (tohlai hnndt finds that aqueoua 
hyfx)rhlorou« a«'id contaiii.s small cpjantities of ehlorine monoxide, 
*“11 ,(> f C’ljO ; A'/.i fWjlutioiiH. f<ir example, contain al>out 

0’<)2% ('1,0. By distillation in vacuo and condensation pt O'", 

|and — 80 '^C. respectively, 25°^ aqiuHjua hy]M>chiorouH acid condenses 
the first two receiven and pure (;I,0 in the last. • 

During; the war France has develop^Hl a supply of bromine, sufficient 
r domestic consumption, from the sab <lefiosits of Tuniaia,*®* 
ethoda of preparing bromine froiti hittvrn i:i the l’T8.A., which ap|>ear 
to pi\*aent no novel feature's, arc describcsl ; the firodiirtion in 1917 
iras tons. 

' •• Eng. PaL 129743. 1918; J., 1919, 982 a, 

Eng. Pat. 122781, 1918; J., 1919, 175a, 

[ *•> A. Gutbier, B. Ottenstem. aiui G.*L. Weiae, Ber., 1919, 62, 1369 ; J., 1919. 
p9A. A. Gutbier And O. Maiach, tier., 1919, 62. 1308 ; J., 1019, 380a. 

«* F. G. ColAraU.y.. 1919, 123t J., 1919, 208a, 

tier,, 1919, il|. 753 ; J„ 1919, 410a. 

J,. 1919. 146a. 


••• J., I9l9f 26a 
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Sulphur. 

The displacement of the sources of supply of this substance owing 
to the war is of ijitcrest. ^ 

The Texas Gulf Sulphur Co. haskttained an output of 1200 tons 
per day, and contracted to export 200, (MX) tons a year from Texas 
City.'®’ American sulphur has displaced the Italian from the American 
market. The Sicilian output cdtitinues to decrease (for 1917 it was 
211,847 tons crude, 71,583 tons refined, and 44,320 tons ground — 
approximately one-half of the total for 1914).'®® From the Japanese 
deposits, mainly in the island Hokkaido, 64,711 tons was obtained in 
1918; this was 45-2% less than the 1917 output, and that for 1919 
is expected to be lower still.'®® The pre-war consumption of sulphur 
in Sweden was 40,(!00 tons yearly, most of which was imported from 
the United Kingdom and Sicily. During the war Norwegian pyrites 
aup})lied the pulj) mills, and there are j)ros))ect8 of American and 
Japanese sUlphur entering this market. Norway also imported 
sulphur from this country and from Sicily before the war and exported 
pyrites ; now the latter is largely u.sed at home, and more than half the 
imported sulphur came from the United Stat<*s in 1918."® 

Selknium ani> Tellurium. 

About 10,000 lb. of selenium was produced in 1913 and 30,000 lb. 
in 1914, but much less since then. Larger quantities could be obtained 
if necessary from anode slimes in copper refining.*" 

L. Ancel "* describes the known uses of selenium, and L. M. Dennis 
and J, P. Roller "® describe a laboratory method of preparing selenium 
from smelter fumes and anode slimes, and give methods of detecting 
tellurium and sulphur in it. A. Gutbier and G. L. Weise prepare 
colloidal solutions of selenium by electrolysis. 

N 1 TRIDE.S. 

The nitrides of cobalt and nickel, CosNg and NisN,, can be obtained ' 
by dropping mixture of the oxide and cyanide through an electric 
arc."® ^hoy are not attacked by hot wat^r, but yield ammonia wh^n 
fused with caustic soda. 

Cerium nitride, CeN^ is formed when the metal is heated in air ; 
it yields aminoniar with water."® • 

^07 Bd. of Trade J., July, 1919; J., 1919, 269iu 

J., 1919, 203r. J., 1919, 329r. 

Consular Rep., July, 1919; J., 1919, 340r. 

Jfetatt und Srz, Doo., 1918 ; J., 1919, 126r. 

Ckifn. et Ind., 1919, 8, 245; J^., 1919, S^U. 

J. Amer. Chem, Soc’, 1919, 41» 949 ; J., 1919, 534a. 

Ber., 1919, 62, 1374 ; J., 1919, 679a. 

A. a'^VouTnaaos, Comptea rend., 1919, 16g, 889 ; J.. 1919, 412il 

P. FabMont Aim. Chim, AnaipL, 1919, 1. 166 ; J., 1919, 412a. 
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ArSBNK'. 

Antetlic trichloricic. pufe, 1* obuintod by li«*AUng a mixture of 
amenir trioxule ami nulphur rhloride at 125“ V. : 2Aa,0# 4- 

-* -A- US. ^hi» yioM is ca.li'ulAt4H| on thu 

Aulphur rhloricio.*'* * 

C. |)or<*yiiiH *•" tieH<TilM‘rt an ititornallv lirtHl n»tatorv kiln for roAMling 
arsenical pvriu*?*. Tin* vu|Hiri«H| ari^rnir trioxiile in (‘ollectecl by 
iiicaiH of a TottroJI jirt'ripitat 4 ^r ami ooitauiN US"^, AnjO^. 

An amorphoiiH i)i<Mlifi 4 -aliiiii ni arst^nu* \vhu*h in soluble in rarlion 
biaulphido in obtaiiuN] by nnluoiiig a Nolntion of arsrniouN chloriile in 
f‘ 4 >nr(*nTraUN| hytiroi'bitiric acid with Ntann 4 iUN chloriilc. '*• 

# • PimNiUHiurs. 

An interesting' ac 4 -oiint id the Htuirci'N. priMlurtion. and conaiiniption 
of phoNphuti^N Ml thi* world jirior tii 1 U 1.*1 in given by . 1 . Hendrick,**® 

The production of phosphate rock in Kgypt began in l‘JlO and 
reached rirj.tftit) toiiN in 1916 ; since thim it has fallen ofT owing to 
shipping diHiculties. M'he rock lont.iins 6 m of <'adl*<^)f. and U 

the only corisiderublc source of pbosphatir** workisl ni the Jlritiidi 
Kinpin*.*** I)c|»oMts of rat)n*r low-grade rock (It I 6 '*„ ar« 

re|Kirt 4 Mi at Saldanha Hay (South Afri<a)*** The Tunisian output 
of 572,696 iiu'tric tons in 191 S was o\rr ITiii/hi i 4 inH letw than the 
output for 1917 owing to lalMuir shortage, but e\|»orta incri^aaod by 
inure than 215.<44 Uuin to 72 M.I 96 inidrii ton’*,**® which coin )air<^ with 
rx|><»rtN over 2 million tons in 1915 .*** 

Several jaitsmts have been grant inI in the riiitinl States for proccfiaea 
for heating plusspbate nick with Hiln*a and carlKin, or carlam alone, 
and collei-ting the vaporised phosphorus in the f<#rm of phosjihorio 
acid (cf. »/., 1917 , l‘VI). The niaiiufaf’tnre of a it^uirentratwl fertiliaer 
is of obvious iin])ortAnt‘e in view of the liigli co.st of railway transit 
from the manufacturing I'cntres to the mure remote agricultural 
lintrictA. The tendency Ncem-s to Ik» tf> return to the use of heat 
levelopeil by coinbustifui in*»t 4 *a<l of electrical heat, otherwiwt the 
pru 4 *esNes do not appear present any vi*ry novel featun^. 

('akiion. 

V, KobUchiitter *** rontends that graphite is imt <TystaIIiiie, but 
a one of the amorphous foniis of carbon. 

The reaction of carbon nmnoxide ami Nulphiir dioxide, which must 

• 

R. a Smith. J. Ind. Bng. Ckem,, 1919. It, 109; J., 1919. 174*. 

*** Trmia. Amtr. EUdrockem. <^(oc.,^1919, 279; J., 1919. 62 ^ 4 . 

*** R. O. Dorroat, Ckem: Soe. Trant,, 1919. If^ 134 ; J., 1919. 220*. 

J , 1919. 165a. *« J., 1919, 137a. J., 1919. 223iu 

“• J., 1919, 293b. d.. 1319, 364a. • 

*•* X. aimry. Chem., 1919, 163, 35, Wl ; J*., 1919, I74i^ 22|a, 
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occur in many furnace operations, yields carbon dioxide and sulphur, 
an equilibrium being established, 6 he^ position of which at 
12(X)®C. has been studied by J. B. Ferguson.'*® Small quantities of 
carbonyl sulphido arc also formed,- ^ result in agreement with the 
experiments of A. Stock, P. SeeligJ and W. Ottmann,'*^ who have 
studied the reversible reactions 2008^^200 +88 and 2 COS^"CO^ + 
CSj. At the first takes placj? rapidly and the second sloVly, alK)ut 
64% of the carbonyl sulphide being decoin jwised in equilibrium ; at 
950° at least 70 % of it is decomposed. 

During the war carbonyl chloride was extensively used as a ])oison- 
gas. Its preparation from sulphuric acid and carbon tetrachloride has 
been studied by V. Grignard and E. Urbain and by C. Mauguin and^ 
L. J. Simon.'*® The products depend on the ‘concentration ‘of the 
sulphuric acid ; the reactions may be represented by the equations : 

+ CCI 4 - COOI 2 + C1S0,H + 1101 
2 SO 3 HCI + SO 3 - S,(Ul 8 + H^SO, 

2SO3DCI + (X)l4 - cool* 4 2HC1 + 8 AClo 

The change begins about 80° and is complete at 135°~140°C., the 
yield being 93 4)6% on the carbon tetrachloride used. The carbonyl 
chloride and hydrochloric acid formed are separated by washing with 
carbon tetrachloride, which dissolves phosgene, but very little hydro- 
chloric a(5id. 


Silicon and Titanium Chloridks. 

These compounds came into some prominence for the j)roduction 
of smoke clouds. The liquids were sprayed from a nozzle along with 
liquid ammonia. The titanium compound yields a denser cloud, but 
evaporates slowly and tends to choke the nozzle, so that silicon chloride 
was preferable.'*® 

The preparation of this substance by the action of chlorine on 
carborundum at about 1200° C. is described by O. Hutchins.'®' The 
charge is heated to the reaction temperature by an electrically heated 
carbon rod, after which the temperature is maintained by the heat of 
reaction.* A fire-brick chamber 3 ft. x 1 ft. produces 20-30 lb. per 
hour. 

Soda. 

• « 

The Le Blanc soda jirocess is now obsolete.'** The occurrence of a 
natural deposit of sodium and potassium carbonates is reported at 

• 

J. Ainer. Chem, 5or., 1918, 40, 1626; J., 1919, lU. 

Bcr., 1919, B2, 681 ; J., 1919, 41^a. 

CompUa rend., 1919, 168, 17 ; J., 1919, 57#a. 

Cotnptes rend., 1919, 169, 34 ; J., 1919, 676a. 

G. RiolOer, Trans. Amer. EUctrockem. Soc., April, 1919; J., 1919, 412 a. 

JIML ; J., 1919, 412a. 7., 1919, I 6OIU 
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KI«rlEBilorp (Transvftal),^** and noma detaiU of uie ezmofdiaarjr 
ll ay di floda lake in British Africa are published.'’'* Over !iUO 
million tons of aoda ia said to be ex|M>MHl ; the working of this 4^poait 
haa been delayetl by increased ^'oat of laUkur and by dilbcultiaa of 
tranait. f 

Ali'mina. 


T^bradSr stone, a white rock, inoiintains of which occur in south* 
western Norway in the Sogne Fjoni district, consists of a plagioolaso 
fel8))ar ixiiitajiiing sinall quatititics of ir<m-l>earing pyroxenes. It 
contains about of and If. (toldschmidt, of Christiania.'” 

haa devised an ingenious process for its utilisation. The rock is sur- 
prisingly soluble in dilute acids ; nitric arid (fnun the are. process) 

ibssoMPes Cat) (I. (.%%). and Al,<>j. leaving a n^sidue of silica 
and ferroniagiiesian minerals. The solution. «»n eviijMiration, d«*coin- 
poaes, giving off nitric acid and leaving a residue of iiisoliihle alumina 
together with soluble nitrate.** of so<lium and calciuin, w'hich are 
utilised as fertilisers. 


AlI’MINU \l M.VINKSfTM < 'H I.OHI hK.*i. 

The pre(ijiratiuM of the nnliydnms chloriile** by the action of carl>onyl 
chloride on the oxid<-s at .T'Vr Ino'C. for AICI„ Tii'ii*' tK-tr for MgCl,. 
and 6ri<)° for CeCI, is patent4'<l by W. Heap and K. Ncv*lM»ry *’• and 
by (5, H. King and (J. 1. Hobort*' *** 

1’he troiibIcHtifne dehydriiti<m of inngncsiuin chloride can Im* carried 
«v.it, according to V. L. Huliii.*** by burning chlorine and hydrogen 
in contact with it. thus .Hujijilyiiig both the heat mpiire<| and the 
atrnosjdiere of hydrochloric acid ncede<l to prevent flecoifqs>.sition, 

PkRM a Sii A S .%TKH. 

Ah ill ST) many other cases, the world s supplies of fiemianganatea 
ap{x*ar to have been largely of Oerman origin up to l‘di. The manu* 
ifactun* of i^ermanganates, re<juire<l, among otloT things, for use in 
I box- respirators, ha.s therefore received a gcMsi deal of attention. H. I. 
iBchlesinger, R. I). Mullinix, and J. Pojiof! show that whe® a finely 
^Jjowdered mixture of manganese dioxide and cyiustic potash is heated 
[in air at 4r)0® oxidation often stops when about 60% of the quantity 
tof manganate calciilatH from t|je emulation IKOI] ^ 2MnO, ^ O, - a 
^K,MnO^ * 2HgO has been formed. The < ^uiversinii into manganate 
^ally defiends greatly on the quantity of |M»tash uwd ; it incre.i^es 


*** J., 1019. 228b. J., 1010, 280b. 

Tidsttrifi for Kemi, No. 2, 1019 ; A^alvre. 1010, l«|. 
Eng. Pats. 130626 ooH 13IU30. 1018; J., 1010. 7IHa. 
U.a Pat. 1308080; J., 1010. 630a. 

*» U.a Pat, 1304367 ; J., 1910. 630a. , 

/ad. #af. Ctaa. lOlit 11, W? ; 1910. 32U 
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T . 

with the potanh, Vearhinj^ the theoretical value when 2J molecules of 
KOH are used to each molecule oj MnOg. Further increase in the 
quantity of potash diminishes the yield by converting the deep purple 
manganate into a green compound. • 2 K 2 Mn 03 , 3 K 2 MnO|, 3 K 20 . ^ Po- 
tassium carbonate is inert, and soAium hydroxide gives very much 
smaller yields than the potassium compound. 

R. E. Wilson and W. G. Horsch describe the prej^hration of 
sodium permatjganate by electrolysis of a solution of sodium hydroxide 
with ferromangaiK'se anodes enclosed in a diaphragm ai asbestos paper. 

TnoRiru. 

The diluted sulphuric acid extract of monazite sand, prepared in 
the usual way, in troat(‘d according to .1. V. and M . A. (’larke 'i.l wittf 
permanganati! until a permanent coloration results ; thoria or the 
peroxide is precipitated. L. W. Ryan precipitates the thorium 
as fluoride. 

Ckrium. 

The n*»liu tion of cerium oxide with carlxm in the electric furnace 
takes place in three stages : ‘iC’eth ■ (’ f’e./), • (Tj ; Ce^Oa -I !)(' 

‘JCef’a I -IPO ; and (V*C, f'e(\ i The carbide C'eC;, forms solid 

solutions with tin* oxide (hsO, and only exists within narrow limits of 
tenqierature, readily ilissociating into the lower carbide and graphitic 

Zircon I A. . 

A. J. Phillips .states that iron is best removed from zirconia by 
mixing it with 4% of petroleum coke and treating the mixture with 
moist chlorine at 0(K)'^(\ 

Til XLT.ICM. 

O. Si'i.son and J, S, Edmondson fouml 0-25% of thallium (corre- 
S})onding with 1 part per million of pyrites) in the flue dust from a 
pyrites burner using Spanish ore. 

• \i KTir A<’1D. 

The manufacturo of acetic acid from acetylene is reported to have 
been working succes.sfully at Shawdnigan Falls, Quebec, since 1916. 
Two plants exist, w*ith a monthly rapacity of 7()0-S()0 tons of glacial 
acid each,**® 'I’lic manufacture of the intermediate acetaldehyde in 

140 Trans. Amer. Elcctrochem. Soc., I^pril, 1919 ; J., 1919, 411 a. 

Eng. Pat. 120748, 1917 ; J., 1919, 74a. 

U.S. Pats. 1307152 and 1307153 19;|9, 676a. 

a. Damiens, Ann. Chim., 1918 [ix\ 10, .330; •/.. 1919, 174a. 

J. Ceram. tSoc.^ 1918, 1, 791 ; J., 1919, 2A2a. 

J., ftl9, 70r. J., 1919, 44 b. 
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I«0 

Norway is also r«portc<l.'*^ S. Uthoim ’** |wit4»iitf ijic oxidation of 
acetaldehyde by oxygon in ^jar^nw .silver or aluiuiniiiin tul^ at 
pitwnres of 3 to ir» atniosplien-H and teniperaturrs between .'kr' and 
whiKt H. Drevfus ***, tiw^en tl^ron^li tin* )u|uid 

aldehyde, i** \iv“roii^ly at !•* toO 

“• J , lilt*. tWiB. lleJTy. J.. 414a 

»*• I’ S Tat. 1:Joh17:1. j . ro»»« 
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GLASS. 

liv W. .1. Hkks. 

Defunhnrnt of Ktfntrttprff Mntvrudx^ i'nln^rsit}/ of Sheffield. 

tin* y«'ar umlrr review th»*re has been eonshlerable activity^ 
in the iiuxleniisin;.; and i-iilaininn of exist inj' plants and in tile pnf- 
vision of new plant in order to eope with the jrr,»at demand for all tyjies 
of glassware whi< h has manifested itself sinee the end of the war. 
The abnormal demand for illuminatinf^ jihisswan* consequent on the 
removal of lijihtin^ r(*strietions n‘direete<l attention to our pre-war 
dep(‘nd(*nee on inipoited supplies, and it is satisfactory to rei'ord that 
the attention ^iven by Uritish manufacturers tr> this branch of tin* j»lass 
industry has been su<*h that the supply should soon be as satisfactory 
in (piantitN as it alnady is in (pialitv. If these new branches of manu- 
facture are to be retained ami deveh.ped in this country it is essential 
that int(*rest in tin* scientific aspects of the manufacturing pro(‘esses 
should not slacken. I’rodiiction can be increaseil ami cpiality improved 
by th(‘ ap]tlication of scientihe methods, and to this end co-tiperation 
lM‘tween the chemist, the t^hysicLst, and the engineer will Ik* of the first 
import a me. The Depailment of (Mass 'IVchnology of the rniversity 
of Shetlield is developing into the teehimal headquarters of the indus- 
try, and it will be to tin* advantage of the industry to give to this 
Institution the tinaiicial support which its adequate and continued 
devehqiment will need. Its first volume of (’ollei ted Researches is an 
indication of its potential value to the glass industry in general. The 
formation of a tdass Research As.sociation under the .uisjaces of the 
Departmoi'it of Siaentific and Industrial Research is an event of great 
imjiortance. and the large funds (£ltK\0(X)) at its disposal will enable it 
to undertake a team work attack on tho.^e problems the ,sol\dng of 
which is necessary to the security of* the imlustry. The field to be 
covered is a large one, but among the most urgent problems are those 
connected with the use of mechanical glassware-making machinery, 
annealing, fuel economy, and the ]>i»vision of improve<l refractories. 
Quite early in the war there was an awakening to the indispensability 
of the glass industry to many other irtthl.stries.rand there are now good 
grounds for the hoi)e that a stable British gla.ss industry will be firmly 
Wtablished, ^Tb^ Gevemmept have recognised the importance ot 
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f«>st4'ritig h MN titnis »'f ih<' iiulii>t»y a** t)u»**4* «'it)*a^on tii thr prixiuotioii 
of optiru) and u iadu liltinnnatiin* jjlass^an* I'V in«‘)iidiiiK 

llo'in in the ■^<li»dult‘ «.•( un^talilo k»\ induslnea 

Ih pi'H'rt 's«s in tin* int rtHiiicT n n of aotoinatu iv»d mmhi aiitinnatu* 
^lasft-fnrininjj ami ^la>s\\aTi* inakifii. nun !iiin*r\ t an la* rra*onlt'<i. One 
largee Irctru’ lainp-hulh wuiks ih i iu)iii]»|ail uilh the \Noxllaki% 
automat n^nnn hine wlmh Im-* <Hj'.nit) t*f 1 <hh> ImiIIw hour, and 
s*‘vt*ral i»th«T*' are <((Uij<]Md uitli sin Ti ■'•nil autonniln nimhini'h as tin* 

■ Kmi'in '* M.h Inn**** fur the aiitiunatn produrfion of lamp rhim 
nev**, t umltii T'*. and nian\ \arn iioh nf f«i«ifl i tinlaiinTH an* in l•ollr^4* of 
insiallatn n and iar^'e outputs <if laUtl*-- an* iM-ini* obtained Injth frtuii 
< )\\ens nun liiiM s and from ot her sm. tiler unit nia» hliiex I lie de v < iop 
^ent#^f nnahannal ^mllio,!-. for sin • t ^'lash !i; ikinv' hdloweil 

urt'aT mtrii'st and a faet«»r\ is now m »«*urtM‘ of erettion in this 
(tiuntry for <i lar^e prodintion of sh* et uhivs hv the Koiirt ault method 
in ^lI^eex^ful use Ml liel^ium 

(ias tired furmneK an* rapulK rephii int! the iine< tmomn’^l Jireet. 
toa I tireil furmn e^ Ml alKt'tions of tiiemdustrv ha tease of tint put in 
nei .‘s^itatino hnilier meltini: t <*in|»« rat ari ' m tank fuina«* ^ and «pneker 
founds (with < <iiis» tpient hioln r foiindinu t • mp* tat ut* s) mi pot fut 
nines, and tin* Mononinal prodtnfnui and <oMtrol of t ln>e higher 
t»'m|H‘iat ures is r^teisMij.' nen li aitoition fr»uii furnaie entiitjei pm, 
lh‘( U|)erative fiiimnes. with »sjMai.tl i« fen te e to tie* Stein ftirnaee, are 
dis. us.s.*d hv ,1. A. Atkinson,' and attention din « ltd to the ati\antjim‘i* 

: sertnal oser Ijtuizoiit al ret up* tator jiasHaj^rs. \iry t *uisiderahle 
t hums f<»r e* oiuunv of fin l < onsuiiif»t ion .ui* n«a<i** f«*r this furmua*. 
It is d. sirahle that ‘uune stamianl inetloHl **( ttmipaiin;: fu**I * *>nMimp* 
twin With mIiiss produ<*<l shoi,M he .elopti<l At j.r« sent it is uneertuiii 
\sh»*ther Ii^iire't of fin-l i on~umpt i*ifi given r*‘!at** l** hat4 ii m«'lted, 
gl.is*4 pr<Nlu*ed -jlass tiiawn fro* i *he pot. or liiu-^h***! gl.iss made. 
lnf«>riiu<tit>n t*f d« tiiute valu** wtuild 1*«‘ gi‘.* n if tie* fu*’l inuisiiinjit KUl 
p*T ttiii of i:las.s h.it I h 11 a It < d a tel tie* < ojn j •« oit |on ttf this hat c h (\S ith 

pr«)|M>rtn»n of lulh t) w**r** staT*ti 

M W TraN*rs *lis. rihes a l'-*'* Im'l fuin.o*- in w hn h **»^<re<i jK>tK 
are set in sejuirat* ar* 1 m •* afr.U'e<d in pans t.n **jther f-id** »d th** giiH 
]»ro<lur*T Th*' gj|s **nt* rinti T)jr*iuuli *v>o i*oits m frfUit of th** fKit 
nufts t Ilf setiiptlarv alt Me )i4'* h* hfw l*ott 4 )m *»f the jwit, <’*im- 

hustioM taking ])la*a* iii tie* an h mi fr'Uit i.t th* jM»l. atel th** ]tr*Miiii'tK 
r>f loiiihu.'tion passine round Th» p* t aiel out througli a flu*' :M th** t«»p 

of tin* arrh. With rt-snt an* <■ ^Aa^•sf^ whnh an* dith* ult to found, u 

high tpiality of ghiHH was ol»tain*'<i aiel tie* *r;»<*kM*g * f tie* front of tho 
]*ot. w'hieh is a fairly frp'^jU' n* 'tiUM* td 1 *»'^h of m furnareH *d tlm 

Usual t_\ j*o in which tie* frmit of th** [aU !•* ij*jt heat**d, wa« av*u*le<i. 

> J, Srje. 0la*4 7VA.. 1019. 8. UH. 

* J. Soc. GUus TecK 19lVt 8» 70; J., 7^At 
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This rovOTsal of tne more usual ilirection of flow of the ^{ases through 
the furnaoe appears to be capable loft extension to recuperative and 
reg»*nerative fur?iac('s, and as a longer pot lift* is ol)tain<*tl it siH)uld 
receive the at ten/ ion of fiunacc t^nginei'rs. 

(’. N. Kenner ^ discusses the use of <>^jtical pyrometers for tlie tempera- 
ture control of gla>.s-furnat>es. Oniinary thermo-couples were found 
to be unreliable for the purpose, but satisfactory results wet)' obtained 
by the ust- t»f an optical j)\ rometer td the Holboi n-Kurlbaum type. 

In the writer's experience it has been fmind possihh* to obtain satis- 
factory control hy the us«* of propeily protect t‘d radiation pyrometers 
in conjunc.tiiui with ri‘<-oi<ler8, an optn al pvrometer «inly being necessary 
for exai't measurement of the temperature of tlie glass at any moment. 

Kenner and lb Kerguson ‘ invc'-tigated the 'occ.i‘*ional occiSrendK^ 
of nulkiness m ceilam h‘ad gla^^rs and c-onsidei that it was dm* to 
the eatalyt ic act ion of small piop<utions <»f sulphate and chloride in the 
impure iiu.ssian ])Otash which was used < au-«ing tin* reparation of clouds 
of minute crystals of cristobahte \V K S 'ruiner and .1, I), (’au- 
woo<l have previously sugj^ested that tlie pie^ence of these particular 
impurities was liable to pnaluce cloudy gla^s. but the new observation 
with the suggestion that tin* nulkiness is due to cristobaliti* thrown out 
of solution is of particular interest, although the possibility of this 
formation of cristobalih' at temperatures of pr>0 KidO (’ is siarcoly 
consistent with Kenner's ob^riv at mus '* on the stability relations of 
cristobalite and tridvmiti*. 

K. W Washburn^ traci*s the nieen colour of a. glass made from iron- 
free materials to the absorption of iron from the furnace atmosphere. As 
a remedy the use of iron fiei* brwks for lining the furnace and the water 
e.ooling of any iron used in the interior of the fuinaci*. is suggested The 
furnace used ap[»earsto have been of peculiar design, with iron burners, 
a changeover to (lav l)urn(*rs consiilerably ledming the observ^ed 
coloration. K. T. .Mb u ami K (I. Zies discuss tin* ri'ile of arsenic in 
glass-making ami con''ider t hat the major ])ai-t of it nmiaining in the 
glass is present in the quimpiev aleiU comlition 'Their analyses show 
that fronitb^ to of the arsenious o.xide added is lo.st by volatilisa- 

tion. and they suggest that a portion of it is «>\idise«l at low tempera 
tiires. the product dissociating slnwlv at higher temperatures into 
oxygen and arsenic tfioxide. This is in conformity with observations 
made by the vvrili*r that under certain conditions arsenic will act as an 
oxidising agent. 

iS!. W Travers'* suggests that considerable advantages may be 
obtained by grinding the eull«*t and tlien thoroughly mixing it with 

^ J,. 11»19. (iS2\. * J. -twer (\rmn. Soc.. Hlll^, 1, 4aS : ./.. 1019. I0r»\. 

* J., 1017, 3S7. • J. *SV. Class Tech . 1010, 3, 124 ; 1010, 722a. 

^ J. ,4mcr. Ciram. Soc-., 1018. 1, 037; J., 1010. 137a. 

J, Amer. Ceram, ffoc,, 1918, 1, 787; •/., 1010, 2r>4A. • 


J., 1918, 23ot. 
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thi* batrli Atu-iaittn i" al^i iiirtrU‘«l t<* th.* itM|H*rt;'iu «■ of tin* j'lu'no 
iin*na n^latin^ to tin* ft.trnuitioii^i.f^ in \t tiinr!* ilurin^ 

tin* xsurkili^ >i ]n't of inrl.i! tho ‘jli*-*'* uial ii inailiH , 

b'.it ij lU’i MHl.iii.ilIv Im'ioji.i '^ i\#^f JOJ.itll 'M .1 n lliaitlUT 

TruYtT'* tli.it till" isi.iv />« 1 ■'Olf;o« ^'ln i.oOn fmii anil .should 

rrM'lM' .ittotitioii fti'Ui >»iS * -» I'^atoi'* of t!,<- l-l'.«\ioni of (‘4>lKti>is 

N L !io^v*-ii diiiU LI* in'i.ills w.tli \ .»nol;'^ f.u 1 1ll ^ ti itiliii*; to proiliirr 
uon-hoMiou'4*inil \ ^'!ol»•. ol-*-* i \ .it lois- 111. oil 1'. ■' ‘•'t I d tliat tin* 

iiioir fu-il'lr poitioM-of tlu' fv .itid i.itii do\\i,\\..nl through 

tin* fusihlr iii.itrn.il I ^ii.ilK t'la- siii.il \n.i‘ ih*- l-i"! iiiatiTliiI to 

<lis>ol\ 1*. t 111- ’jiiU!'" tMidniu.' H' tli'-aiM.KU tinal juitioM iOiikiii|* 

tin* iij»|Hr Oiirt** ii.mi- -liiiiou-* .iini of 1 o\m ; diji itN I In* d»‘Hsity 

^a«li#rit wii^ ^r.idii d!\ <-«ii.d l*\ diMiiSioi, n d . oi.id Im- i liiiijiiati'd 

liv -‘tiMinu rill* .11 t.oii di-M nhod louid U- ..I-. i\. <1 .it .m niti-fiin dial<* 
st.ijji*. "and ijr.mi- 1>» ihl! thru found -m i** tufi 1 1 in tl.« ’liquid witli a tail 
of L'la"^ of lowrr rif*.utiM iiidiX^l.an tin "U? loundiUL* ^.d i"** jioilitltifC 
ilow n from larh ;irain (Minr f.otoi-* li .i" "olut.on of t Ki* |K)t ami 
till' \ ulati-ialnm of n itaiii in^indii t.t" of tl.i I-. it* h .m* « oii"idrr<*d to la* 
of lo"" nil j'oi t.iiii I' ifi tlniri't'iit oil liopjiKji i.i It \ I }'i‘ pi."int wrjtrr 
would <'tn|*lia-Hi* tin* nii|-ortai.. i- of pioj.. r fo.indin:* 1 1 n.|Tr.it ur»*(< HI 
||•^."|•lMl.n tin* tii; •' ii.iiuiid In I. dill.' tl.r 1. ti foi:i nut \ |.rodu«a*d by 
ihtTi*i»*iit ml nmltiiii; of ti;- 'm\«1i in-.'o dn tit - 

liowi-n III a furtini j<a]'ii ]Miti'!i" of i non vitrrnua 

it uri* iM'i’ui I mu' in 'jla-s i" |H»t -toi.i • *1 <ion* ■' « iow n drojiM, and 

I* It I i!n It ion "tilin'" .o « Midmu' to t 111 II oi i^nn . 1 " di t. t ii.iiii d liN 

,i! rx.iinmat loll .‘^ilhin.iiiiti’ i" foiiial ••n.v u. 'toi,» • wKii li onpltiato 
from di'tai'lu'd fr.i;zini nt of tl-i- to* (oi t ti'l. l•lo^|^) I'.ati li slon»*H 

ui-n* found to l'<* aliinot in*.atiabl\ nniii’.tiil i •! .ind max i oiauat 

of a ion of uni}iaM;:id ijimit/ • unonnili d 1.-. • M\ir of tndyimti* or 

I ri"toli.iliti*. nr if t In* jji .iiri "I'l.ili ‘t in.i\ I**- lonvui^-dto 

tridviniti* or • ii'^toli.iliti' V l*al‘ li -ton*- 'i"U.t.'i is .^inioiindi'd liv an 
aura, and i:i*in*rallv h i" a ' t.iii al-o of of !o\v«r r*fraitiv«* indnx 

tiiaii thi* I'lMiy of till' 'Id H 'tail ’ i" .ibstmt m fli vit nfn at ion 

"toin-s ( 'row n flroj'" ar*' dm* t»» tj,i’ f.diinu' into tin- "i dr^i)»H <if 

fM"i'd or rorrodnd iiiat<Tial from tin- < rown of t|,r furnaii' In thi* i-hm* 

of a .silica crown siuli [i.irtn li " u-uallv <on"* ' ‘f lailnT lar^'c cryKtaln 

<if triflviiiitc. ])♦? vH nfif'.it ion siotn - ar** .. il » »-|>ln*tulit n' and niiiy 
cofisist of t nflyiiiitc. cn"t4 d »alit woil.ist^ii.ii • hanniji or li’ad nilicrit^*, 
acrordiTi;; t o the imt ill .i ?m1 i 4 »ii i j » 0 'if ion of t li,»t « )i I ’ro | litilaiicinjj 
of the bat4 h or lal leal tnaliiti-nt will ic4lin4' t in' Ii.ihilit y the 
formation of thes«^ Nt4uns in a partn uiar u'las" 

Tin same author*- d***'" ** with the jtln-iioi • n,» of devitrifi' 

Oj 4 icvtn. r »3 

»» J. \mrr. r,T<t,n ,r . I, .V*| ; f I'll '• 

J. Amrr. i'frotn. .''“.y . I'.UU, 2, -01 , /.. ^4%) A. 
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cation and refers to the point that the composition of a glass must be 
sucli that it does not become siipe^Aitaratc'd with any components at 
any temperature at wliich it may require to be maintained. To pre- 
vent crystallisatioH of silicates a glass^^nust be cooled rapidly to a point 
whore the crystallising power of tln-we substances is negligibly small. 
In a glass which is to be reheated for working or annealing, the upj)er 
liii lit of temperature at which devitrilication can occur is imf)ortant. 
This temjierature is determined by maintaining a jiiece of devitrified 
glass at a certain temperature for I hour, chilling it ra])idly, and exam- 
ining it. 'Phis is repeatetl at succ<‘^siveIy higher tein[M‘ratures until 
one is found at wliich all traces of crystals have disajipeared. The 
moulding tem[»eraturc for a glass should be slightly higher than that^ 
found by this method. 

M. liUckiesh describes methods for utilising spectral analysis for 
the tievelopnumt of colounMl glasses, (’hemical considerations may 
alter the predictions based on compntation, but the ])roce<lure outlined 
will form a working basis. Spe<*tral analyses of some fundamental 
coloured glass(‘S and som(‘ simple combinations are pre.simted. Cobalt, 
which is commonly usisl for blue glass, transmits. a deep red band also, 
but if a cobalt blue is combined with coppt*r bluish-greiui, the latter 
absorbs the r<'d and an excellent blue glass is obtained. It is considered 
in such cases as street-lighting gla.ssware undesirable to “ decolorise ” 
the gla.ss by the use of mangane.se to neutralise the green tint due to 
iron impurity because of the conseipient rediudion of the transmission 
factor, in <l(‘v<*loping a c«»h»uie<l glass for a sperific purpose it is 
es.sential that the illuminant to i»e u^rd should be considered 

Oein AL (JcAss. 

War-time elTorts to introduce* tin* maiiufaeture eef optical glass into 
America were e’onsielerably as.sisted by expciinu'iital we;rk curried out 
by the stall’s of the (leeiphy.sical Laboratory ami the Bureau of Stan- 
dards. C. N. Fenner ^■*aiul N. S. Williams and (’. Hand deal gener- 
ally with the procedure necessary for the production of homogeneous 
glass. Blotch compositions for various types of glass arc given, and 
the precautions necessary in founding are referred to in detail. A small 
quantity of ammonium nitrate wrapped in jmper, immersed and held 
near the bottom of .the pot by an irqn rod, is stated to be si^ecially 
suitable for “ plaining ” optical glasses. The technique of the stirring 
ojieration is diseus.scd in detail. Well-burned fireclay stirrers, o])orated 
by a machine-driven water-cooled .stijring roil, are ii.sed. At the end 
of the stirring, the clay stirrer is drawn to the side of the pot and held 
there by an inverted T-bar ; if lifted eut^ of thy glass its removal tends 

“ J, Frunk'lnt I!H7, 184, No. 1. 

Amtr. (\ram. .Sr.x* . lOIU. 2, 102; 11)10, IJill v. * 

Ibid., 422 ; J., 1911), 032a. 
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to |»nHluix» jitriw hViiiu r ufU iu nupluiMHc iih' ruHt'sKily <»f Jittvn- 
tion <l«‘tail> 'Pin* w lK*i*‘ muM U* u lar^t- m'ah' 

lalM>ratory op-ratinn iit or»it‘r to olitaiti tin* la** rsMirv ijuality anti uni* 
fonnity of pr.xiuu (i \V .Mo^^s « niia*iita! \v»*rk iiiuiof' 

takt'ii at throptivul ^lav> plant of fhi* I’S War I I'.iluM rirs I'MWirti ati^- 
that till* tiiio* r«‘«juir»*<i t4> *' ’* a {•»•< .*f <«j.t u al i •iiii|i)rt«'l y 

iiiav W) ‘J I hour?* 1»\ « omna-ia in** Ktirnii*: a-^ s<n»n as 1 1n* |H»t is 

half full of moltvn }i!a>s ih'«t«‘atl of xsaitinu i* full aiai tin* iiu'lal 

plaiii 'Plir iiMMlitif at loii ^urh a ii\ oliitioiiai \ oiirthat a It iioo^ll 'kV ) 
saTisfa»tor\ js«t- ».f \ aiious i \ nf jjia*'-' .n* "tat* *1 tn Iri v •- is «‘ii inadi' 
})V thr iMt‘tlio<], t li«‘ pri"<«*i!t \\rit«T in ' < viai'*- an o|miiioii on ita 

NMtlioiit < oni|iariii;; tin* m-ritl .md lioiiiop>in*ity 

thup^i ass pr<Mlu('4Hi witli tliat inaih* iiiidi'r tin- noisnai proi rdun* ill 
Kurojs* If tin* tiaiin-' iiiailo for it ar»* suPstant iat» d l»v tin* iirixlin t ioii 
of f^lass t'tpial Ml 4|ualit\' to tliat of Hritisli o]>it< il i^i.iss tin ti ii 

forward has l>*tii luad** loll tin* writ<i o iMnl« r tin* impression 
tliiit tin* ipi4ditv of Aiinrnan wartinn* optir-ii ^jLos l.|t mucli to Im* 
d»‘sir»*<l In tins <'ouritr\, progress in tin* piodni’io.i of all typ»*H of 
oplK'.'d ^lass. iin linliiio tliosr of •-stnnn* optiial piope-itns Ims lM‘«»n 
<*oritimioiis dnnnji 'In* \<ai aii-i tin Hti'isli lan v.jll in»w la* roiii 

pli'tnly ind»*p»*nd**iit <if foioinn -iippln - 

S< II* M im \M' I I 1 t Ml '. \ I 1 So ( H \ssVVAhl 
Tin* MiJijonis '-f tin* Jtiol.li nis in\i»l\id in tin* larp* miiN* )»nMiin‘t jnii 
' tinsj* t\|H*sof ijlassw.irt li.i\«* l»<’« n '''Ked tirnniiilv s|M*akin^. tin* 
11 1 *' liiinn ai and « In inii <d dui.«iiiiit\ oi liona* piodm i d lalH^nitorv 
^l.iss\ii iir js .sat isiaotors . Init it lii siral>l« to difiM 'In* attrntion of 
iniiinif.i* tiirrrs to sui It i?n*ijualit n *' of thn ki*a -s dm to nin-M n I'louin^, 
as inav «.iasi* hnak.i^r wln-n. for in-tarni* .i w «t. r )ilN*d luaki r is 
lift.d 

W K S Turin*r arnl J I) t 'auwo*^! *' in a < oni inuatnoi of tln*ir 
work on tin* n s^istant ]«ro|s*rtn‘s of i hi nm al >»iaK.vvar»’ havi* <*\imirnMl 
till* i’ffcct of tiMiiiiordtun* on tin* rati* nf «oii(aMoii Kroin h ^•»*rn•H of 
<*ar»fnllv controlU'd to.sts it i*** •‘liown ihat in all fasi*s t In- ^rormsion 
inrn'asfH rujiidlv with ns#* of t<*in|*«'raliji»- \Vitli wiiti*r. tin* disMdvnd 
inattiT IS doiihled for I’Ufdi ri**** .d o (' l*« tw< ?. ‘fi and Itxi (‘ , with 
2.V .soiliuni carbonat<‘ th»* attar ^ was di ul • 1 foi^ i-ar li riw of 
l>etw'*‘»*n and , but with 2*»”„ i>\ ion Idorir and tin* rat#* of 

inrrna'ir m chemical action witli ti injw lat nri* was distiin tly U*sh than 
With \vaU?r anrl alkali. , 

R ft. SherwiMKi suf/f^nstn that the i£a-»'ous «*volution w*lii*r» ^Iilkh im 
hcateil IS of two difTiTeiit kiiwj**. .viz , that rehultimj frof i ad«Mirption. 

“7 . Jftiy, 2, lio. ./ . inin joii. 

»: J .sV. r,7^|.L.. Jrr/,., |'»|K. 2, If'*". 7. lull*. 1 

»■* J. Atn<r. Cfum Sue. iflH, 40, 1*M'» J., Mix. 
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which iM readily removed at temj)eratur(*s below C., and that due 
to a dccoiiipOHiliun of the glass itself, 'JUhe latter effect becoiiiea import- 
ant at 4<X)' -500° C'., depending on the nature of the glass. The decom- 
position product.^ are carbon dioxide and monoxide, hydrogen, nitrogen, 
and water, the latter being tin* principal product at temperatures near 
the softening point of the glass. In heating a hard glass ve.ssel which 
has been anneah'd at (MM)" (\, tlieie is little or no evolution bther than 
tliat of adsorbe<l gas until sifter this annealing temjjerature has been 
passed. 

\ representat ivi* Committee foinn'd on the initiative of the Society 
of Chemical Industry has considered the (|uestion of the Standard- 
isation of Laboratory (llassware. Important recommendations arr 
made in therejioit of this ( ’ommit lee witli regard to the dim%nsiorf 
of pipettes an<l bun‘ttes and all types of mould-blown apparatus, and 
their general atloption will b<‘ an advantage to both maker and user. 

. Anuenliinj 

M. W. 'I’raveis lefers to the dillieiilt ies pieseiitetl by the annealing 
of scii'iitilic. ghi.ssware beiau.se of tin* huge bulk for small weight 
whi(‘h has to be dealt with .\.s the gooils must pass very slowly 

through the hot part of the lehr, large lehi accommodation 
is necessary. M’he use of gas-tiied lehis is recommended, the fall of 
tem])erature being controlled by taking away the hot ga.''es into a llue 
through openings with mo\able damp<*rs Uesistance glass, it was 
found, could be lemoxed from tin* lehi at .*MM) C. S. Knglish and 
W. K. S. 'rurner^-* ha\e ascertained the ellect on the annealing tempeia- 
ture of variations in composition t>f lime-soda glasses As the pro- 
portion of lime incn*ases. the annealing lem|)erature also rises. 4^he 
annealing tempt'iature of a glass with 15 of soda, 7 9*)^ of lime, 

and about 71% of silica will be between 53S and 5()2 ' C., that of a 
^lass with 13*1,, of soila aiul 11-6%, of lime is OOl (\, whilst that of 
a gla.siifw’ith 11% of soda, I7^'y of lime, and 09% of silica is 613° C. 
As the same authors have previously .shown that an alteration of 
5°C. in Jhe neighbourhood of the annealing temperature has a large 
influence on the speeil of annealing, it is obvious that proper adjust- 
ment of the lehr to the particular glass is of gieat importance. Troubles 
from defective annyaling most frequently arise w'here a compromise 
in lehr temperature is adopted and glas.ses differing in chemical composi- 
tion are pa.ssed through the lehr together. 

\V. V. White®- in a continuation, of inve.stigations on the siiecific 
heats of silicates, has determined the mean sj^eciHc heats of cristobalite, 
anorthite, andesine, albite, microeli/ie, wollastonite, diopside, mag- 

\ y.flfcl9. 280 R. J., 1918, 235t. 

J. Soc. inosg Tech., 1919, 3, 125; ./., 1919, 722a. 

Jmer. J. .Vfi., ^019. 47, 1 ; J., 1919, 140a. 8ee also 7., 1909. 1127. 
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nolliuui uinphibi>l-.‘. uiul luagiu^iuin Mlu atv for ei^ht 

inu-rvals railing from <» H^hi (’ Thi- niraii n^KHufir 

ht'at^ of tsiluii anil wa^ aUo iU‘t4‘ntiituHl in !h<» ^Iahmy 

{••nil, aiul It \\as f»Min«i that tl^ -]N»,in In at of tin* ;.*la;*s in M'ltloin 
^rt atiT than that of tIm' I h« < \i «*|>(ioti<< 4 K<utri'<l in iIk* 

^la>vM‘s « ohtinnin^» 'oilnjin anil |►ota'*■*lnnl ami nii^*ht U* <»>nn<'rt<Hl witli 
t fu- f.n l t4at ihiM" N t« iMl to In^h 4'\]>:inMon roi*l!*u*u*nt *» 

t4» in whit h t h*'y tut nr For i^iarl/ anti siln i ^'lav-* I ho valilOH of 

tin- iritrT\al -|m‘» iln hr. it" >ati''fv tiif * \|.!« >"ioii-> 

Quart/ n- . ( M « ml •mukhkhiI 

Silna ti-lnT’^ ' ( i( M ■ ii < M mi « t( m| ‘jr>^ • 

^ K 'I’lllotMUi in ii.\. tl.f i.hiiii.n iHlNMin I ho ph\.siral 

I'loju-rt l* ■» .l!ul ihiliilt.il I on . I ‘f >' it lol! I*f fifrf" to t h** foiniiltlOll 

of itiohMului ttiiiUHininis Ihtj^iaph it j«i* "t ntin;; t h«- \atnitionof tlo* 
H‘fraoti\r inih*\ tir ‘'{•tiiiit tif i L’a*-' \vl1l^^ht• t oiii|ti«Hit ion 

I oli'-i-^t" of Ola- ttr limit "1 lai'jlil !ii.i 'A )i* ii tin r*- i- than oiii* lilio 

till' I'Oiiits of int«T*-i I 1 mil irulnatt tin 1 1 uh j >o -it nui of ii.olrt uhtr ooin 
jtonnil'* til,i'-'t‘ I tiMijio"! tl tif »iii\tuit" of illitti aiai a'ltuthitr jnvr 
.1 "Mif.'li' !ih«’ L:ia|*li. ).ii» iht ^i.iph" of ill) it uri " i>1 ia!tninian<i majjt 
iir"iiMii oi I lit •"lilt .it t " fttriii thiri' "tr.i;i:)i! liin " Hit* i >i i 1 iny at two 
|m'I|i 1" imluatiini ti.i foim.‘*i n t.f ] in t «»i,.|'ininti'., t i Ml' l.if* itml 
( .1 , \I LlSi< > !, \o ii.ilii.itmn !• L!'*!. "i til* ft.niial itiii of «lio|>Ki(lo. 
t .1 M!.'(Si( > 1 1_. whitli 1 " thr oiiiv iloul-if -lilt, it* i r \ "1 .ilii"in).’ fioni tljoso 
• i>.furi" (Jiaj'hi aif j.l.itl«tl "Imwinji thr rriation of th«‘ rrfraotivo 
ii.'lf-x It* tin* (aun jH*Hit i**n of ^»!a*"**'" of t)«‘ f*\htoinM N.i,0 -iJafJ -Sjf), 
aiiii Na,t) -<’aO Si( tj f ti t h«' hiM* r t lir * \]"ti ti* r of only ono toriiary 
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** J. Afnrr (Vr*o»3 ."./i . 1 • ./ . |l*l'a, n>i. 
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REFRACTORIES. 

Hy W. j: Kkks, 

Ih’imi'tmrni of fh-fractorif Mati^rmla, Univeraitif of ShrlJiclfl. 

'I'liK volume of resean h work on refractories is indicative 

of tile jfieater mter«‘st displayed hy liotli manufacturer and user in the 
provision of refrac^toiy materials properly suited for the servicL* th«7^ 
iiave to ])erfoim. In tlie metalliirj'ieal, j^as. j»lass. and coke industries, 
effieieney and economy of pro<luetion arc to no small extent de})endent 
on the duraliility of the iidractory matiuials used. In all these indus- 
tries tlu'ie is a ilefinite need for refraetoru s which will better withstand 
the severe conditions imposed by hiehei fuiiuue tempiualures and 
increasinj' out]»ut Ksiiecially is this the ease in the smeltin}^ of steel 
and alloys in the idectric furnace. I’logiess in the df?sign of electric 
furnaces is very larj^ely dependent on the pii»vision of refractories which 
will atleijuately i)ei*forin the servue asked of them. (_’o-o]>eration 
between the reseaich worker, the manufa<turer, and the u.scr is the 
first essential to progiess, and this will be assured in the Refractories 
Research Association which has been formed on the initiative of the 
Refractories Section of the C'eramie Society. Under the direction of 
Dr. J. W. Mellor (from wliose laboratory at Stoke a great portion of the 
refractories research in this country has Issued) an organised scheme 
of lesearch on an adcipiate .scale is to be proceeded wdth immediately 
It is vitallv neicssarv that this A.s.sociation should receive tlie whole- 
hearted support <if the makeis of refractories so that funds may be 
luailable for the complete proguimme of work which has been majiped 
out. 'flic Department of Seientdie and Indu.strial Jfe.seareh is supjwrt- 
ing the fceheme to the extent of doubling all funds subscriljed, and 
although this is not such generous assistance as has been accorded to 
glass research it should encourage the manufacturers to avail them- 
.selves to the fullcsU extent of this opportunity to obtain the benefits 
of collective ro.soarch. The Glas.s Research A.s.sociation also proj>oseH 
to undertake research work into such refractories us arc necessary 
in glass manufacture, and to carry o» the work initiated by the Refrac- 
tories Research and Specifications Committee of the Society of Glass 
Technology. Co-operation between th^two Associations in this phase 
of refractories research is desirable and will doubtless be arranged. An 
extended research into the problems underlying the constitution of 
moulding sands is^ desirable. Prof. Boswell’s pioneer work during the 
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the load test (loiiiied by the American Society for Testing Materials 
(25 lb. })er sq. in. at 15U0"' (A) is of dfuUtfnl value as failures are usually 
due to a shearing or rupture of the bond and not to lack of refractori- 
ness, In the writer’s opinion a test of this ty})e i.s of considerable 
value as a measure of the quality <V the brick mixture and the effi- 
ciency of live burning. With a ]u*operly graded and compounded 
mixture, an interlocking network of recrystallihcd silica i8 produced 
throughout the brick matrix oh adetpiate burning, and this gives 
satisfactory strength and durability to the brick at high temperatures. 

Jj. Dauphin ' coniirms that the effect of iron oxide on the refractori- 
ness of a silica biick is much more markid in the presence of high lime 
or high alumina. 

('. N. Fenner"’ has amplihed his pre\ious work on the aiabili4S^* 
relations of the <iystalline modifications of silica. Methods for the 
i<leritificat ion of the different forms an* de.scribed and discussed, and 
new exjx'iimental work is considered in detail, 'flic sluggishness of 
the inversions bclwc'en qiiaitz, t ridymile, and crislobalite calls for the 
use of mctho<ls of investigation giving definite assurance that the 
modification found is that which is stable foi the given conditions. 
Mill'll of the argument against the validity of Fenner's conclusions from 
Ids earlier work on these stability ri'lations h.is been based on the fact 
tJuit the transfoi mations weie obsi'ived on sojiaration fiom a particular 
Ilux (t ungslate of soda) and on the observations of be ('hutelier and 
others that tridymite is an important constituent of those portions 
of a siliea brick which have been at temperatures above 1480° C. 
ill industrial furnaces, Fenner's earlier conclusions aie considerably 
stroiigthcnod by this new oxpeiimental work. At tcmj)eruture3 above 
M70°d:Ub (pi, lit/., tridymite, and umorphous silica have been con- 
verted into cristobalitc* ; between 1470° and 870 :i:lO H’., quartz. 

* (Tistobalite, and amor]>lious silica have been converted into tiidymite : 
and below 870°(\, tridymite, cri.stobalile, and amorphous silica have 
been converted into quartz. These results, aiul the observation of 
,1. B. Ferguson and 11. F. ^lorwiii ^ that the molting point of tridymite 
is dccidvdly below that of oristobalite, ])laco beyond doubt the fact 
that (at any rate under all normal conditions) at temperatures above 
lt80°(\, eristolialite is the stable form of silica. 

From the ]>oiiit of view of the majver and user of silica bricks, it is 
desirable to have more definite information on the extent to which the 
sluggishness t»f the rate of inversion of quartz is modified by the pre- 
sence of particular fluxes, and on tJie effect on the behaviour of the 
brick of the presence of those fluxes. Acrurat^ observations of the 
works’ behaviour of silica bricks cuiitaiiiing ,all or much of the silica 

* Bull. Soc. dc rind. Mm., 1018, 18, 137; J., 1919, 136a. 

" If. Soc. Tech., 1919, 8, 110 ; J., 1919. 122a. 

• .4infr. y. Sci., 1918, 46 , 417; J., 1918, 646a. 
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tidps in each group being determined by sieve analysis (using I.M.M. 
standard lawns) and elutriation. ^ • 

Tn using a pug-niill for the preparation of days, over- pugging 
may cause unsouirdness by the exees^fve introduction of air ; the blades 
of the pug-mill should be set so as to give th<‘ maximum soundness to 
the tem]]ered clay. Jl. Spurrier <le.scribes a simple metliod for the 
determination of air in plastic clay. A sam])le of filter-iuessed day 
was found to contain 9-Gl% (by vol.) of air ; the same clay after pug- 
ging contained 9-88%, and after passing five times through the pug- 
mill, l.‘b8% of air. 

(b.ARHuousE Pots axo Tank Blocks. 

Tlie development in the use of gas-fired furnaces and the iftfressity 
for the use of higlier founding temperatures for producing resistant 
and other glasses and for increasing outjnit have resulted in focussing 
attention on the need for improving the ediciency of the glasshouse pot. 
In the past, too little attention has been given to the ]»hysica[ and chemi- 
cal constitution of the day ]>ot, but a deterjuined elTort is now being 
made to solve the ]>robleins involved in specifying the jdiysical and 
chemical properties desirable in a pot for general use or for a s])edfic 
])urpose. The Refractones Research Commit te(‘ of the Society of Glass 
Technology have published provisional specifications for the raw 
materials for use in making glasshouse pots and tank-blocks. The 
provisional specifications are based on the best present-day practice, 
but appended to them are a series of recommendations and suggestions 
to both maker and user with regard to ]»ro(‘c‘ssea of preparation and 
treatment of the raw materials which may lead to the de.sired improve- 
ments. For the making of glass- pots, three grades of day are suggested. 
Grade Ilf. aj)proxiniates to the present average supplies of raw pot 
day and glass- pots, and Grades II. and 1. indicate superior compositions. 

Tank blocks should have a physical structure which will resist pene- 
tration and a composition which will result at the temperature of use 
in the formation of a chemically resistant skin on the surface of the 
block in' contact with the glass. It is suggested that they should be 
made from — 

{(i) An aluminous bind clay containing little free silica, 36-40% 
alumina, le.ss than '2-5% alkalis, and* le.ss than 4-5% of total fluxes 
and with a low sintering temperature and a refractoriness not below 
cone 31. 

(b) A base clay containing 25 32*% of alumina, less than 1*4% of 
alkalis, and 4 0% of total fluxes, and not less refractory than cone 31. 

(c) Grog made by mixing {a) and (/V) in a finely ground condition, 
tempering, making into rough bricks, and burning to cone 14. 

»= J, Ame/.Cerum. S^jc., 1918. 1, 710 ; 1919, 2, 490 ; 1919, 170a, 633a. 

» J. Soc. Glass Tech., 1918, 2, 272; 1919, 3, 1 ; J., 1919, 137a, 463a 
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The specifications received the general approval of the pot-clay 
suppliers, but the suggestions and lec^immendations have met with 
severe criticism, as it is considered that clays of the compositions 
specified for the higher grades are lytobtainablc, and that to comply 
with tlic general pliysical re{piirements of these grades would necessi- 
tate the scra])ping of the existing clay-works plant. There is no doubt 
that to comply with the (iradc I. suggestions will be difficult, but 
although it may be im])ossible for an individual pot-clay maker to obtain 
the necessary clays from his own resources, it will be possible to approach 
the indicated com])ositions by the blending of clays from the known 
resources of the United Kingdom, or by the purification, and subsequent 
blending, of clays by mechanical or other methods already available. 
The provision of plant necessary is purely an economic questiffi^. if 
will be to the advantage of the glassmaker to pay a higher price, if 
such is necessary, for days, pots, and blocks which will have the required 
increased efficiency. 

Both in this country and in America, increased attention is being 
directed to the making of glass-pots by the process of slip-casting. 
The method of slij)-casting devised by Weber has been in satisfactory 
use for nearly 20 years in (Icrmany, and there should be no great diffi- 
culty in adapting similar methods for use with British fireclays. The 
characteristics of a casting slip depend on the grading, proportions, and 
composition of the raw clays and grog used and on the nature and 
amount of dcflocculent used. Its viscosity should be such that any 
settling of the grog is avoided. 

F. II. Riddle describes a plant used for the casting of ten pots of 
5 cwt. ca])acity per day. To determine the viscosity of the slip, a 
flow viscometer of 1 gallon capacity with a discharge nozzle not less 
than J in. diam. is used. In the Weber process, the viscosity is com- 
pared with a standard, by measuring the current necessary to drive 
the agitator freely in the mixing vat. 

J. W. Wright and D. H. Fuller in dealing with the casting of porce- 
lain glass- pots, give details of the composition of the slip which gave 
the most i satisfactory results. They consider that the sp. gr. of 
the slip should be between 1*90 and 1*95, and that the best defloccu- 
lent is a mixture of carbonate and silicate of soda in the proportion of 
3 to 4 ; from 0-20 to 0*33% being used. B. J. Allen in discussing 
the manufacture of glasshouse pots, describes a variant of the Osmose 
process for purifying the clays used. A vacuum casting process is 
used by this author, rendering unnecessary the use of a core to the 
mould. The defect in pots made by this process is in the roughness of 
the interior surface of the pot. ' ** 

J. Amer, Ceram. Soc.» 1919, 2, 647 ; •/., 1919, 766a. 

« ibid., 1919, 2, 659; J., 1919, 766a. 

J. Soc.iOlasa Tech.; 1919, 8, 78; J., 1919. 720a. 
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E. A. Coad-Pryor descrilM's cxporiinciitnl work tlosi^iied to d(‘t»»r- 
inine th« incchanisin of tlie lorfoslDii iif ‘;lass-jK)ts. rarricd out at tlu* 
National Physical Laboratory. It is di^duccd from the results, that 
the corrosion is largely due to alfr^iMon. A developuu'i^t of this work 
is described by W. Hosenhain it is coiisidereil that the greater 
attack on the bottom and lower part of the sales of the pt)l is due to the 
otTect of the circulation set up in the molten glass, there being an upward 
flow at the sides of the pot and a downward flow neanT tin* <-entre. 
1'he marked effect on the rate of i>ot-attack of relatively small changes 
of temperature is emphasiseil, and it is suggest e«l that it would be a 
simple matter to iletermine, for any gi\en glass aial any given pot 
material, a curve connecting rate of pot-attack with temperatun* 
^^e pit??>ence of (hdevts and variation'^ in the texture of ]>ots was 
examined by means of X i.ivs. Tn an unfired pot, iron compounds 
show as dark spots against a light backgiound of elaN. lait in a fired 
|M)t thev have a hglit I'entral le'jion .md i ilaik^ r nm Air bubbles 
and <a\ities ar<‘ easily ieeogm>ed 

.1. (’ Hostotter, il S l{ob('rts, .md .1 II Keign''on suggrst the 
remo\al of iron fioiu glass p<»ts (those used for optwal gla.ssm.ikmg 
in particulail by volatilisatu.n by chloriiu* at high 1 em p»*rat ures 
Where It IS iiupos^ibh* to obtain pot-m.ikmg ui.ittiials sufliciently 
free from iron for the founding of a sjsM iallv coiio-i\e glass, some such 
]*roeess might be desirable, but the iiu leased p<.io«<ily prodin*ed in the 
1 ot wouM probablv introduce faitoi’s e«piallv or imue siuious in etTect 
i. . the ipiality of the glass than the oiijinal ii<»n in tin* pot 

.M. r Beecher -" in studying hght-\\« iL’ht elav lefr.o ttu ies coinp.ired 
their behaviour with that of full-w eight tlrehrieks Tlie light-weight- 
brieks were made bv adding s-iwdust to tlu‘ cla\-giog imxtun*, the 
sawalust lui\mg iiiueli t he same « 1T» < T on the \Norkmg propnlu's of the 
mixture as the adilitioii of grog. Ai lea^t of jilastu- elay was found 

iieeessarN and tin- maximum praetical anumnt of sawdust was about 
The w’eight of the bricks is ^•ontrollc<^ mainly by the amount 
of sawilusi added, the porosity of the burned biicks increasing by an 
amount erpial to half the hulk \olume add*'d. It is e«uisidcred#that the 
best single test for light -wc*iglit hrn ks is to ih-terinme the deformation 
at 1350° C. under a load of .50 lb. per srp in. .Most of the light-weight 
brieks examinwl .sbowctl Ic.ss defr^rination tl.:in eommercial full-weight 
bricks. Clare ooiisiders that ground cork (>' 10 mesh) is more satis- 
factory than sawdust as not only tloe.s it give a more uniform product 
but 50% of it may be safely added. 


J. Soc. Olasa Te^h., 1918, 2, 285; J., 1919, 1»Ha. 
w Hid., 1919, 8, 9.3; J., 1919, 720a. 
w J. Amer. Cftam. Soc., 1919, 2, 366; J., 1919, .17>fA 
•• Ibid^ 1910, 2, 336; J., 1919, 578a. 
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J. A. Audley has very usefully reviewed the refractories used in the 
zinc industry. Analyses are giverf of the materials used for retort 
building for the distillation of zinc in Silesia, Belgium, and America and 
also of a number of broken retorts, the charge is usually basic, it is 
. desirable to use clays containing only small proportions of free silica. Pul- 
verised coke is a frequent addition to the clay mixture ; it is con- 
sidered that by tliis addition the life of the retort is increased and its 
l^ermeability to zinc va])Our reduced. The permeability is also reduced 
by externally glazing the retorts. Where siliceous ores are smelted, 
lughly siliceous clays or clays admixed with sand or crushed quartzites 
have been successfully used for making the retorts. The mechanism 
of the corrosion of the retorts is discussed, the blue coloration being 
shown to be due to the formation of blue zinc spinel. ^ ^ 

M. U. Babcock considers that the retorts should have a porosity 
not exceeding at 1300°-1400° C. and refers to the glazing of the 
retorts with mixtures of fluorspar and zinc sulphate or of soda, flint, 
and fluors[)ar, in order to reduce their permeability. In the furnaces, 
trouble has been experienced due to the contraction of the firebricks 
at the liigli temperatures now employed. This has been overcome to 
some extent by the use of comiKJsite bricks of refractory clay and 
crushed silica rock or by using firebricks in which both the grog and the 
brick itself arc made from selected clays and burned at temperatures 
higher than those usual in ordinary firebrick making. 

R. M. Howe ‘-*3 emphasises the marked influence of increases of 
temperature on the jienetration of slags in refractories ; in cases 
observed, an increase of 100® 0. nearly doubled the area of penetration. 
J. W. Mellor has devised a slag penetration test in which the slag 
is contained by a refractory ring which is cemented to the face of the 
brick under test. A method of this type possesses distinct advantages 
over methods in which the slag is contained by a hole bored in the 
brick, in that the skin of the brick is retained. 

G. A. Loomis in discussing the load-testing of firebricks shows that 
bricks which are notably expanded and overburned below 1425° C. 
invariably fail under the load test. It is suggested that the changes 
in volume and ])orosity of bricks between 1350° and 1425° C. give 
a reliable indication as to their ability to pass the load teat and that 
the determination of these changes in* volume and porosity before and 
after burning the samples at 1 400° C. is quicker, simpler, and less 
costly than the load test. 

W. Emery and J. W. Mellor have'tihown that the crushing strength • 

Trana, Ceram. Soe., 1918-1919. 18, 43. 

“ J. Amer. Ceram. Soe., 1919, 2; 81 ; J., 1919, 366a. 

“ Chem. and Met. Eng., 1919, 20, 167; J., 1919, 266a. 

Trana. Ceram. 8oc., 1919, 18, 516. 

“V. Amer. Ceram. Soc., 1918, 1, 384; J., 1919, 106a. 

Qaa Jr, 1919, 146, 619; 1919, 537a. 
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(as detennined by the Standard test) of firebrirks is reduced by increas- 
ing the size of the grog when t!»(f ])A>jK»rtion of gn»g is constant, and also 
by increasing the proportion of grog when its size remains constant. 
It is suggested that then- is jirolmJ)!)’ a c]o.<e relatioiu In't ween the Unn- 
peratiire coetticient of vitniiciitionnnd cnislnng strength and that it is 
likely that the cnislnng strength reaches a maximum during the 
burning of the bri(*k a ml gradually diminishes when the brick is in use. 

E. ('zak6,2^ in discussing the thermal conductivity and specific heat 
of refractories, suggests that Wologdine’s values for the thermal 
conductixdties arc too high and that (ioerens’ conclusion that the 
conductivity decreases with increasing j)orosity doc‘s not liold generally. 
The values of the thermal conductivities between O'’ and lCX)ti° of 
^trebri^S, fireclay-silioa, and silica bricks are. tabulated and a table is 
also given of recent determinations (d the true and mean specifie lieats 
of firebrick and silica brii’ks at intervals of l(Ml (\ bi tween (b’ and 
The specific heats increase with ineiease of tem|»erature, the 
increase between ami IdUd 'C. being about one tliinl of the value 
at the lower temperature. 

II. le (.'hati'Iier ami lb Hogiteh refer to the uiisaf isfuetory belmviour 
of bricks made from bauxite ami other highly aluminous materials such 
as corundite (fused bauxite) when ii.sed in such structures as the roofs 
of at^el furnaces. It is shown that th<‘se hrieks readily deform at 
temperatures between 1200" and 15(M)" (’. Althongh the alumina itself 
is infusible at steel-making temperatures, it is floating in a molt^Mi 
niagina, and the l»riek cunse<piently hu ks that cohesion which is iiresent 
in silica bri< k owing to tlie buination of a Iattu«* structure of reiTystal- 
lised silica. For special purposes, these* authors have made highly 
refractory bricks, etc., from a mixture of of pure eaieim‘d alumina 
with 20^’/;, <»f white bauxite, moulded iimler pressure ami burned atr 
17(X)M’. 

Hasic IIkfha* Tuitir.s 

The projierties of basic refractory matriials wiiich eluefly afTecU thi'ir 
value for furnace use* are their n-sistam-e to slaking, eTosion, and cor- 
rosion. 

J. S. McDowell and If. M. Howe ha\< nuule a series of (a>m]>arative 
testa of the behaviour of dead^luiiiUMi iii.ignesitoH and eah-ined dolo- 
mites. Their results indicate that to ^•n''U^e a high resistance to air- 
slaking the lime content should be low^ and iron oxide, alumina, and 
silica not excessive. The behaviour of calcined doloniit-e granules 
which had been well coated at a high temperature with open-hearth 

• • 

J. OasbeleucfU . 1919 , 62 , 274 ; J., 1919 , 634 a . 

“ J., 1909, 709. *• Ferrum, 1914, 1, 17. 

Compies rend., 1919, 169, 495; J., 1919, 768a. 

»» Blast Furnace and Steel Plant, 1919, 7, 227; Jm 1919, 464a. 
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slag was intermediate between that of dead-burned Canadian magnesite 
and- ordinary calcined dolomite. A 4puce dolomite resisted air-slaking 
much loss than an impure one containing 6% of silica and 6% 
of iron and aluiniuMum oxides. Magitesites, low in lime, to which iron 
oxide had bc'on added before dead-burning showed the highest resist- 
ance to corrosion and erosion. These results are quite in conformity 
with tests made by the present writer on Canadian, Greek, Norwegian, 
and Styrian magnesites. H. G. Schurecht has made a series of experi- 
ments on the dead-burning of dolomite to which various additions had 
been made. The addition of 10% of coal tar produced, after calcining 
under strictly reducing conditions, a material which did not disinte- 
grate after standing for two months in water. A mixture containing 
.‘30% of iron ore, calcined at cone 18, had a softening point eqlf^valenf 
to cone 31, and offered a high re.si.stance to air slaking. Addition of 
slags with low silica content gave a jiroduct which resisted air-slaking 
well, but with high silica there was shattering duo to the inversion of 
tHc cahniim orthosilicatc formed. It is suggested tliat for brick- 
making it is desirable to grind the dolomite with iron oxide before cal- 
cination. 'riic increasing production of ba.sic steel in this country 
renders these results of especial interest, but if additions to the raw 
dolomite of iron oxide or other material are to be made, (onsiderable 
modifications of the present practice in dead-burning will be necessary. 

J, H. Ferguson in using pure calcined magnesia as an insulating 
material between the two heaters in a resistance furnace of the cascade 
type, found that it formed into a den.se cake round the inner heater 
after the furnace had been maintained at 1600‘^--1700° C. for some 
hours. This cake consisted of periclase with leas than 1 J% of forsterite 
( 2 Mg 0 ,Si 02 ), and it is suggested that the manufacture of magnesia 
ware without a binder is possible if the product Is fired at a temperature 
above IGOi^V. 

‘2 Amer. Ccrav}. Soc., 1919. 2, 291 ; 1919. TiOl \. 

••3 J, Amvr. Ctram. Sof 1918, 1, 439; J., 1919, 109a 
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CKKAMICS A\J) HUJrj)IN(; MATKHLALS. 

By W J. Ukks. K I 

Ih'jMUtmrKf oj Itrji'Hitoi »f Mutft inl>, (' nn'ii stiff itf Sht'ljuhl 
(KHAMK'S. 

Mrcil \.ilual)K* work in cinainics is in j»ro«'ross in tlic ('oiinl> lN)tti*iv 
Laboratory. Stoke-un-'rrrnt. iiiwK'r tin* iliiertiini of Dr. J. W . Mrllor, 
and till' ivsourch into tin* piodmtion of satisfacttny hard paslo |K»rir 
lains lonductod by ^fr. Bcrnaid M<unv and J)r. Mi^llor is bkoly to have 
a most important In'arinj^ on tin* fuluir of tlm (orainir, imbistiy of (his 
country. For tho last docadc tins Labora(oi\ has been a gu‘at power 
for good, and nowliere. has seieiitilie wmk l>een imni* leadilv a ppre<'i.i(e<l 
and had a greater directive inllumue on industrial piognss than in 
the l^)tteries, 

W. H. Yates and 11. Kllam* ha\e < ommem e<l a stml> <ifthe l>one china 
b >dy, and in tlioir first paper survey the variations in the colour of bodies 
eoiii[)ouiided w’ith all possible mixtuies in 2(t/o vaiiations of the thiei* 
[uimarv constituents — china clay, bone ash. and ( ornish stone- of a 
bone china body. IL .Moore - in Uttio, in iine.-vtigat mg the red coloration 
of bone china show'od the ellect of iliminishmg .i mounts of alkali or 
incri-a.sing amounts of clay on the coloration of the body, and these 
authors have amplified ilic work then <€mimenc-e<l 1 he cjilour.s of the 
products varied from a pale cream to yelhiw' and reddish brown, and in 
one case a deej) greenish-blue wa.s obtained (ilazes on bodn-s defii ient 
in stone, and giving greenish-blue and rcddisli- brown coh)nr.s, tende<l 
to craze, whilst with excess of stone the contraction was liijh and u 
tendency to blistering was observed. 11 B. t ronshaw' ® made a 
microscopical study of the experimental bo<',r>!, pniduced by ^ates and 
Kiliain The series of sainj»les sliowed sutall angular fraginenls of 
ipiartz and a preponderance of an isotropi<’ and glassy ba.se contain- 
ing swarms of crystallites, but no^minerals having very fully develojH*d 
erystalUne forms. The brown colour of some of the samjdcs was ajipar 
entlv due to the presence of^ a ^brownish glass scattered irregularly 

‘ Trans. Ceram. Soc., 1917 - 18 , 17, 120 ; J.. 1918 , 208 a . 

* Trans. Ceram. Soc., 1906 , 5, 37. « 

• Trans. Ceram. Soc., 1917 - 18 , 17, 163 ; •/., 1018 , 208a. 
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through the mass. H. J. Plant ^ in treating at length of the milling 
of potting materials refers to the ioftrdiscusscd question of cylinder 
versus pan grinding. In the opinion of this author, while for such 
purjM^ses as fritting, cylinder-ground, material may he equal to pan- 
ground, in general the china body cannot profitably be made with 
materials ground in cylinders. This view received substantial support 
in the discussion following the reading of this paper. The peculiarity 
of cyliruler-ground material is a']iparcntly due to the particles being 
divided mainly into two groups fine and coarse- with very little of 
the intermediate size, whilst in the case of pan-ground material there is 
a much greater variation in size and a larger proportion of the very 
fine. In the manufac.ture of earthenware c.ylinder-ground materials 
are successfully used, but in this case the ball clay present gi«BS suffi- 
cient plasticity to the body material. E. Watkin ^ examined the effect 
of })iessurc on the subsequent contraction, tensile strength, and 
crazing of tiles. The results induiated that the greater the pressure, 
the less the contraction. The tensile strength increases and the 
tendency to crazing decreases with increasing pressure. F. K. Pence ^ 
in the main confirms these conclusions, but suggests that the use of 
excessive pressure may cause vitrified tiles to blister or swell. F. W. 
Walker and E. Cl. Kerr"^ discussed the effec.t of a variable percentage 
of moisture and varying pressures in making dust-pressed tiles of con- 
stant body composition, fired at a uniform temperature. The effect 
of a variation in the moisture contents was found to be of primary 
importance in all cases. 

R, H. Minton ® considers the “ dunting ” to which architectural 
terra-cotta is liable, to be due to the use of grog of an unsuitable char- 
acter. To avoid this, the use of granulated acid furnace slag as grog 
is suggested ; abundant supplies of it arc available, and it is cheap and 
light in weight. Any metallic iron in the slag can be removed by a 
magnetic separator. Bodies made with the slag grog were found 
to offer greater resistance under the freezing and sodium sulphate tests 
than or<linary terra-cotta. Only acid slags can be used as the free 
lime present in basic slags would cause disintegration of the body. 
E. C. Hill (loc. cit.) considers that the tests applied by Minton are not 
sufficiently stringent, and that hair cracks can be avoided by a proper 
control of the composition, size, and proportion of the grog used, and by 
cooling very slowly below 650® C. 

N. B. Davis ® refers to the successful sub.stitution of selected apatite 

• Trans. Ceram. Soc., 1917-18, 17, 123. 

» Ibid., 1917-18, 17, 111 ; J., 1918, 208a. 

® Trans. Amer. Ceram. Soc.t ldl7,* 19, 94«; J., 1918, 008 a. 

’ Ibid,, 1917, 19, 409 ; J., 1918, 608a. 

« Amer. Ceram. Soe,, 1918, 1, 186; •/., 1919, 14a. 

• Trans. Amer. Ceram. Soc., 1917, 19, 126; J., 1918, 500a. 
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for bone ash in the china body- Commercial precipitated calcium 
j>ho8phate was found to be mucii Ihas satisfactory than selected pieces 
of the mineral phosphate. 

(ihzes. — C^. P. Shah investig«itod the etlect of a, glaze containing 
(J l equivalent MgO on various undcrglazc cohnirs. t'hroinc and iron 
browns and greens arc completely altered ; crimsons and pinks are 
destroyed, w^hilst cobalt blues are unalTecte<l. 

H. F. Staley and R. J. Riley consider from the reMilts of experi- 
mental work that within fairly wide limit. s. equal weights <»f the »>xideH 
of |>otaHsium, sodium, ealeium, magnesium, ziiu*. li-ad, and )>onjn have 
about the same effect on the fusibility of glaz<“s The ]>hysii*o ehemical 
investigation of glazes has been eontinned by American workeis, and 
the roswlta obtained have been eommunicated to the American Ceramic 
Society, ll. (\ Arnold,*- in studying tin* ternary system- wilh*mite, 
t(‘phroite, soda glass- in its bearing on the produetion of crystalline 
glazes, heated to 1175'M\ in hoins a series of svnthetic mixtures of 
w'illemite (2/nO,Si()a), tcpliroitc (2MnO.Si( )j). aiul a soda glass 
(Na./),2Si02). and jilottcd the results on a triangular diagram. The 
best formation of long aeicular erystals of willemite vvaK found m a 
mixture of equal parts of willemite and soda glass, a larger proportion 
of willemite producing very small crystals. T.k»ss delinite er^stallisa- 
tion is jirodueed with manganese than witli zine. Some evidence of 
immiscible liquids was obtained in vuiious parts of the lieM inve.sti- 
gated. A. S. Watts, *'* in a continuation t)f his woik on Bristol glazes 
impounded on the eutectic basis, selected thn'e glazes from the eutectic 
area referred to in his previous paper ** having the following com 
position ; 


\ ll c 


Felsj>ai 

30-87 

.57t)7 

50-10 

Whiting 

3-25 

r>-8f» 

9-()I 

Zinc oxide 

7-73 

10-39 

9-73 

China rlav 

7-03 

H-15 

9-07 

Ballclav'. 

7t)ti 

HI 5 

9-07 

Flint. ' . 

lltKt 

l(H)8 

13-02 


When properly ground and mixed thr.se glazes were found to ).kj 
satisfactory w^hen fired between cones 3 and 14 on variety of clays. 
At cones 12 to U they were fouml to be siuiable for glazing electrical 
|)orcelain. W. (4. Whitford has stu<lie<i the three-comi»onent nor- 
mative systems in raw* lead glazes. The further application of the 

w Trana. Ceram. Soc., 1917-18, 17, 106; J., 1918. 20ftA. 

Trans. Amer. Ceram. Soc., 1917, 19, 642 ; •/., 1018, fillA. 

Trans. Amer. C’erftwi. Soc.^ 1917, 19, 674; J., 1918, .■>12 4. 

** Ibid., 1917, 19, 301 ; J., 1918, 611a. 

« Ibid., 1916, 18, 361 ; J., 1917, 718. 

Ibid,, 1917, 19, 312 ; J., 1918. 611a. 
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normative systems of glaze calculation is of interest as when the end 
members are properly selected at series of glazes is obtained with 
physical ])ropcrtie8 varying in a regular manner. Whitford finds 
that tlic glazes in the anorthitc scrips are more refractory than those 
in the wollastonite and zinc silicate series, and give a larger proportion 
of matt glazes. This mattness is a])parently a function of tem])crature 
and composition ; it is determined by the aiiorthite content and bears 
no relation to the oxygen ratio. ‘ In the wollastonite series most of the 
glazes are bright, and in the zinc silkate series there arc mainly bright 
glazes or enamels, but a few matt and crystalline glazes are formed. 
F. Zirner considers that the preparation of crystalline glazes for 
use at temperatures of 940°-96()“ 0. by fusing a mixture of zinc oxide 
and quartz (corresponding to Zn 0 , 2 Si 02 ) and cither grinding^he pro- 
duct with lead oxide and calcite or a])plying it to ware previously 
coated with a stoneware glaze, is unreliable. A series of glazes was 
made from mixtures of lead, zinc oxide, calcite, quartz, felspar, kaolin, 
iind rutile, either fritted or used in the raw state. With more than 
0-15 equivalent of alumina, matt glazes were produced ; glazes free 
from alumina gave the best crystals, but were much too fluid. Uj) 
to 0*1 equivalent of alumina does not hinder the crystal development 
and is recommended, as is also a small proportion of alkalis, (food 
lustre glazes with excellent developmeiit of crystals were obtained by 
addition of molybdic acid. The most satisfactory colours were ob- 
tained by the use of copper and cobalt oxides ; with iron, manganese, 
and nickel oxides the crystal development obtained was poor. The 
following two glazes gave very satisfactory and uniforn\ results : (a) 
Red lead, 182 ; calcite, 7 ; quartz, 60 ; felspar, 55 ; rutile, 24 ; 
molybdic acid, 5J. (b) Red lead, 185 ; zinc oxide, ; calcite, 5 ; 

({Uartz, 75 ; felspar, 22 ; kaolin, 15 ; rutile, \2^ ; molybdic acid, 4. 
'riicy w<uc used in the raw (unfritted) state, and were fired on a body 
composed of stoneware clay, 20% ; kaolin, 20% ; quartz, 35% ; 
felspar, 8% ; chalk, 7% in 2(1-24 hours in a mullie kiln. 

H. Wilson has prepared, for use on terra-cotta, a green glaze 
of deeper shade than that given by chromium compounds by the 
addition of 3% of cobalt sulphate and 6% of uranium oxide to a 
matt glaze of formula 0*261 K^O, 0*306 CaO, 0*294 ZnO, 0*083 C'aO, 
0*057 MgO, 0*384 Al^Oa, 2*08 SiOj, maturing at cones 3-7 in an ordinary 
kiln. R. H. Minton suggests that greater regularity can be obtained 
with a glaze of this type by the addition of a little rutile. H. Wilson 
and P. G. Larkin describe a method which is in commercial use for 
the polychrome decoration of terra-cotta with soluble metallic salts. 

»• Keram. Bunds., 1919, 2^1 ; J., 1919, 682a. 

J. Amer. Ceram. Soc., 1918, 1, 238; J., 1019, 16a. 

Ibid., 1918, i, 363 ; J., 1919, 14a. 

w Ibid., 1018, 1, 429; J., 1919, 107a. 
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Tho salts are a])plie(l to the glazed terra-cotta in solution in ^vat^r, 
or a mixture of glycerin and alct^iol (a suitable dye being added to 
dilTercntiate the painted areas), and the ware burned to cone t> 7 in 
ordinary terra-cotta kilns Larkyi c(»nsiders that the addition of a leail 
flit to a stand. ird finish engobc gilatly iinpin\t*s the eolours prodined 
by this method. 

JI. H. llenderson found about tf-Ol'\, i*f «.ii1kui in salt glazes and 
(‘onMders that it ])lays an iinpoitant pair in tin* plnuiomena of salt 
glaze reduction. 'I’lie prcitent w liter. ho\\»*ver. agrees witli Hums in 
suggesting tliat tin* observed plienoinena (an lx* .**atisfa( toiily explained 
bv tlie {(.nination under reducing conditions of f(‘rrous silnat(* and its 
3 ubse(jiu*nt (oxidation. 1*. Hartel in an in\«‘stigalion of tin* solm 
bility o^ead in fritted glazes found that tin* u'sistain'e of tin* glazi* to 
rjo acetic acid was not inoportional to tin* sibc.i c(mt(‘nt. It ineicased 
up to Pb(),*2-5Si( but then diminislnxl willi inoie silneoiis glazes 
Substitution of part of tin* HbO by sod.i, [x»tasli. lime, barvta, magnesia, 
or zinc oxide n'duci'd tin* solubilitv of tin* h*ad and tin* addition of 
alumina piodiiced a •till furtliei i<*duclion, in several c.ises a glaze 
with com[)letelv insoluble lead lx ing obtained H Hn“l\e and \N . 
St(*ger <i(*scrii)e .i siinjile ineflnul foi tin* det(*i nnnat i(m of the (‘las- 
ticit c of glaz(*s. d'he modulus of (*laNtn it\ of thieads oi lods diavMi 
from the fus(*d glaze was cah ul<it('d from (u) the extt'iisihilitv uinb'r 
tension, (6) the defh'ction under .in iin le.iMtig h»ad. and,(e) the late of 
travel (d sound through the mat«*iial, Kor .i lead sttun wan* glaze* of 
normal composition, the results (ditamed wei'e bv (n) (JO'itt, (/() TiM.'il, 
{r) (JlTT) kilos, per si\, mm. 

J Schacf»*r “•* has sinaessfullv used /me sulj*hide as an (tjiai ilier 
in sheet iron enamels, but tin* eii.imels piodin ed an* not so brilliant 
a.s thoS(? obtained with tin I'hi.iinels in whnh luminous zinc sulphidi* 
has l)e(*ii UM*d have Ix'cn ft>und to sufb i onlv .« veiv slight loss in 
luminosity over long jaiiods 

J. B. Shaw' reduced costs and (djtained s.itisfaclory opacity in 
cast iron enamels by substituting antimony oxide for tin oxich*. 1 he 
fusibilitv of the enamel was similai to that of the oidiriary tin ( naincls. 
It is necessarv to pav' special attention to proporticming tin* raw 
materials, and the bateli .sliould be m(*lt(*d under oxidising conditions. 

If. K. Staley jioints out that antimony <•! iiii«*ls may c<jntaiii sodium 
metantimonat(» as the ojiai ifier. In disc u-smg tlie general j>raeticc* 
of tlie making (d cast iron (*naniels, Stalev points <rut that vvh(*r»*as 

J. Amer. Ciram S(tr., ItllM, 1, 1 IK ; ItHtl. I.»\. 

Sftrechj^nnl. IfdM. 51, 1»1K. l>»yA. 

= » Ktram Run<M.. tl, 193. 203; J., 1919. f53lA. 

** Keram Huwl*., 1917, 25, 75; J., 1918, .'>84a. 

« J. Amer. Ceram. Sfjc., 1918, 1, 502 ; J., 1919, lO^A. 

« Ibid., 1918, 1, 702; J., 1919, 176a. 
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(liTiu.m IradloKH onariirlH an* usually n< h iii liorir axirlo, Ainorican pro- 
(luc.tH the same tyj)<‘ are ‘genera ly liigh in zinc oxi<le The same 
aiitimr diTines a satisfacitiry grouinl-coat enamel as one which will 
melt at a dull red heat, will dissolve ;piy itxides nr other foreign inattor 
on the surface of the metal, will flow well so as t<i fill the minut<‘ <-.ivities 
in th<‘ surface of the metal and so {iroduce .1 good hond, and will not 
blister at enamelling temperatures, Sm h giomul-coat enanuls are 
geneially made hy fritting a mixture of ipiartz, re<l lead, felspar, borax, 
and sodium nitrate, cobalt <»\ide bi'ing o<'« asi<inall v ad(b‘d to increase 
adhesion, 'the I'ompositions of live siirh tvpnal enamels an* given, 
'riiis author in a further paper -’ <lcsr!ilMs methods for (ontrollmg tin* 
lu.stn* of enamels Mixtures containing lead, barium, and zinc oxides 
give brilliant enamels: potash givt‘s greater biillianc\ than ;j/.\da. aial 
boric aci<l than silica : tlint-rich enamels are usually imtre brilliant 
than those in whi< h felsjiar is t he ndiai-toiy ba.se. K 1*. I*n,ste and K .\. 
Kice discuss the effect of im n^asing the time of fu.sion on the pio- 
pi'rtir's of enamel frits. 'I'he main elTect is to increas«' the resistauc»‘ tf) 
acid, but the brittleness of the enamel is also increased. 

,1. N. Collie,-* ill further studying some of the old Clniu'se glazes, 
suggests that in the red or reduced (‘opper glaze, the copper is }>ri*sent as 
infinitely fine paitich‘S of metal in the <'oll(>idal state dilTused through 
the glaze. Some sujiport is given to this theory from the fac.t that tlie 
slightest o\erh<‘ating of the led glaze ileslroys its colour, first rendering 
it dull brown or opuipu*, ami subseipiently almost destroying all colour 
.\ cuprous silicate* would not be so susceptible to <‘om]»arativel v small 
changes of temperature as a colloiilal .solution of the metal. 

Pout KL.VI.N. 

'I’liere has been much progress both in this country and elsewhcie in 
the production of chemiial portelain which will satisfactorily replace 
the imported ware. 'Phere is still, however, room for improvement in 
resistance to siuhlen changes of temperature and in the resistanci* of the 
glaze to the action of chemical reagents, before the home production 
can be "onsidered an absolutely efKcient substitute for the ' Royal 
Rerlin ” |>orcehiin .Vt the pre.sent time the supplies of English chemi- 
eal ^rcelain available are only fairly satisfactory, but tlie indications 
are that the nece.ssary im[)rovements to render it equal to the be.st 
imported material will soon be obtained. G. A Loomis suggests 
that temperature - porosity and temin'rature - shrinkage graphs of 
chemical and other hard porcelains in commercial use should be plotted. 

• *« J. .liacr Ttn/m Soc., 1918. 1, 99; J., 1919, Ioa. 

-■ 1918. 1, 040 ; J.; llilS. 140 a. 

Ibiti., 1918, 1, *221 ; J., 1919. 15a. 

*» Tnuis. Ceram. Sac.. 1917-18. 17 . 379. 

Trti’i'i. Antfr. Citam. Site., 1917, 19, 030; J., 1918, 609a. 
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I •ir> 

A IhkIv whi<‘h remains cnnstaut in voluiiio iluriug a lonjj life 

interval, \\itli the pnrosity leinai^nj; at a iiiiiiiruuin. will eertainly 
Ik- rtiijH’ritir td a lauly with a shert^-r ranj^e 

A. IV IVek ^iis< ii‘?s«‘S tla* ' iTeit^uli t h.- iim< lost nh t ure of a h-Nj>atliie 
' on rlain ImmIv t){ variation'; in the ifViialion aiai t«-m)K*rat me »if Iniimn^ 
In "•■ner.il it was fnuiRl tliat witli lon;;*i Imuir tin- propoi i mn and ni/e 
of the 'Sillimanite ; r\ staU im n R'ie^. inoie {jla"" i'. aUti |•ro^^Ul4d and the 
t r.n.Mlui ,-ni y of tin- jioiM-lain tin refold- iin n a-Jed 

<■ Lin liaK (ondin teil e\j.«nnnntal w«iik with tlie ohj. , t <if 
piodiKina ji jtorielain l)od\ liii\in;i i;ood wttrKinj* |in>|>«rt n^i m the 
fila'^tie state and inatunn;^ with ininintuin waipin^ .it a leiiipt-iiiliin- 
suiTn lently hioh to en-<iire I i.ins|u« iin \ I'wentv-nine i.onilains with 
t he folIo^iiL' linnt-i of eoni|to'ii!ion wt-ie |>ii|>ai4d t'anadian feU|»ai 
In 2n",,. Ohio Hint on lo",,. a nnvtme of e.jiial j-ait s «»f ( Ii «»! m.i and 
Klorida kaolin .>(» la",',, and hall «l.i\ ln‘ _ 'The "hiinkaee of the 
ililh-reiit mixtures was irreoiilar hut loiiLthU j)roj»oi t nmal to tin- ilav 
I'ontent With hoiin-s lont.nmnu' la to of fiLpai.a v^MMihin 

Sinn turn was <le\eh»|.ed .vt eoin- \.% II .md tin- si, link. o'.- was h ss 
than at < one ft) 'I'lie most '•at i-^fat toi \ hodns wire those made 
from the followine mixtuos .unl hn-d .it « oin- h'l 11 

Kelsjt.n .... 17-r> lo-n 12-.a 

(l.iv h'»n :»‘i5 ITo 

Mint . .57 .‘Vi a Inn 

.Vlial\ se-* of .70 \,ii le’ le.s <»f .I.I|MIm ^e poK el. Mil Hid of mUneioUs ^l.l/.es 
«n h\ Kitamuia indi' .tie .i n.i\ wide i.im:*- of « In mn ,il < om 
j'osinon 'I'he v.i! 1,11 loiis are >!,own h\ il,e lollo A me , ah ulal ‘ d formu 
he for bodies. (I 'JC) n-.")7 Ko 1M..<L I "-JI J^iO- • f"r fd 

llfo. n .12 n-'.«tt \l.o, 2 27 ''•2<; SiO, 

\ IVeimiij^er ‘ jiomtsoin th.it in ]'Ot<ik:in I'nd .it < one In the 
amount of nn<lissol\ed unait/ is lir^e and th.it of sdlimamte Hn,all, 
and that ron,sei|ueiitly sueh poreehtins wlnii sul,^<(ju» nt ly heatiil .»re 
.subject t« the volume ehan^e.s due to the inversion of this ^pi.iitz In 
electrnal insnh'itor.s, the permis-^ihle pnipoitmn of free ipiait/ is low, 
and tlie mixture .slionhl preferably lonlain a lu^h ]'ro{iort mn fd fhiv. 

'1 lie replai inn of (juartz bv <l.i\ or sviitln-in sillimamte nn reasi-s tin 
tliernial stabilitv of jxireelain . tins wa^ • sjn-eiully eMib ut in a 
partinilar ease with siHmiamte piep.ired i.. heafiniz to cone 20 a 
ground inixtiire of kaolin 2.7S p.irts. anhvdio>H aliimina 102 parts, and 
lH*rie ;n id 7-2 jiarls Ifi;:h rmihannal ''li*-itiith i-aii la* fibtaineij bv 
repla. in^f part of tin- -^illimamte lA < ah ined zireruiia d'he eli-elrical 

»» J. Anur. Cfrom Itrtll, 2, lir, , ./., I'.ilti. ll.o 

” Ibid., lUl'j. 2, ; ./ . HlJU. 7 »h w 

** CKtm. and Ah-v , 21, 7««7 

•* J. Ant^r. ('tram. S>x , IltlH, 1, 0W7 ; •/., lltlU, 17tiA. 
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cunductivil y of [JorrclaiiiH, as of other vitritiod bodies, increases with 
teniperaturo, but })y th«j climinatio|li of felspar from the body, a porce- 
lain can be made with a resistance of 1 megohm per cm. cube at 800° C. 
Tlie fact that with high felspar content, polarisation })lu nomena become 
more evident itidicates that felspar a< ts as an electrolyte. The use of 
felspar and (piartz should be avoided in making porcelains for high 
tension use [{. (J. Allen has measured the electrical resi.stance 
between SO ' an<l 300’' (\ of vaiious samples of porcelain (Ireat flifler- 
enci's were^obseived ; for temperatures brlow libO ('. the insulation 
resistance is freipiently independent of the voltagi*. The rt'sislance of 
Portland china and Koval Worcester chemhal jrorcelain was found to 
be consideiably greater than that of seviu’al samples of (lerinan porce- 
hun. 

Stonewaie may perhaps be regaidetl as a form of porcelain, and should 
n-semble it in its physual ami ihemual propeities II Nielsen and 
J. K. (ia I row •“’* suggest that b\ » aieful organi>^at ion and standardisation 
in conjiinetion with ade<juate icseareh work and plant, the important 
industry of th(‘ rnaniitact iin* of clnunn al storu'ware mav be rei'overed 
for this country. Ther’e is certainly no v.dul reason why almost every 
artich* could not be standardised in shape and diiiwnsions. and the 
authors appeal for the adoption of ceitain standai'd si/es which they 
suggest after a series of calculations based on the tensih* strength. The 
ultimate tensile st lengt h of high giaile \ itn'ous stonew are \ .irie.s betw’een 
OOt) and S(t() lb. jum' s«juare imdi. It is suggested lh«it the expivssion 
“ stonewari' ’ slmuld be lestiicted to ileiisc ai id-re.sisting material 
used in chemical plant, the tmru “ eaUhenwaie ** being used for more 
porous bodies. Probably the fiist e.ssential is the standardisation of 
the material and its essential ])ioperties for particular purposes rather 
than the general standardisation of forn\, but in any l aso the author's 
suggestions should reivive the serious consideration of all makers and 
users of this class of material. 


Kilns* 

The liigb ^'cist of fuel is leading to greatly increased attention to the 
thermal elliciency of kilns. Attempts are being made to overcome the 
dithculties wdiich have been met with in the use of continuous tunnel 
kilns, and their successful solution «.w ill leatl to verv large economies 
in fuel consumption. A. Bigot describes a tunnel kiln which is com- 
pletely surrounded by a porous insulating material. It is claimed to 
have been in successful use for burning a variety of materials at tem- 
peratures from 12r)t)° to 1530° 0., with a fuel con8um])tion equivalent 

aSVi. 7Vf>r. Roi/. Dublin .W. 1918,’ 1 ^, 289;' J., 1919. I40a. 

•• ('hnn Tnute 19IS, 62, 3, 23, 137. 179, 227 ; 1918, 37a. 207.a. 

Ctram. 191S. 18, 182; J., 1919,413a. 

Tnow. Ceram. Soc., 1018, 18, 276; J., 1919, 106a. ’ 
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to from 50 to 105 kilos. i>orton. aiul|kvith an output of from 15 to 25 tons 
of material per 21 hours. It isf cousidiTod that narrow tuumN an* 
r^sontial in ordor to inako uso of tho ladiant heat, anil that tln*nfon' 
for lar^o outputs a si*rios of tujinols should ho usid. 'l^io fin*! <nnsunip- 
tinns ^ivon are cxcrodinj^Iy low atul iopivs»*nt a \t iv liiiih thrrrnal 
i tlii nMioy. The ears on \\hich the g»ituls to Im* I'nvd an* canu d < onmsi 
of refractory slabs carried on a Sfiiif of halls (made fmm a IntiliU 
refiaetoTv material) contained in a j:roo\ed traik. .V ijond dial oi 
• nlii ism has been directed against this ff.iture of the d* siLjn as anv 
failure of the refractory halls due t»» wear oi hieakaL'e would cause 
disphicement of the slabs and proh.ihle stoppai:** of tin* kiln It appears 
to he the^enend o])inion of potters that in onh-r !•> us<* an\ tvpc of 
tunnel kun with success, st .indaidisat mu and spn ion of pro- 

'luction will he es-iential. 'Phe ieoi<^.uiis itmu of works w ill he neeess.iry , 
It will he neces>arv to build tlie faetoiy louiul tlie kiln if t lie nia\iniuni 
adv.intaj^es and ,iiieat(*st i‘conomies are to he ohtaiiu'd 


HriLDINt; M \TKin \hs 

S Na»;a\a,'’^ in di.scussin}^ tlie weatlieiin*; proilints of Imcks. points 
out th.it the ellloi’escence on hiicks is due to the foim.ition of *<ulj*liate 
and c.irlionate of sodium .mil sulphate of e.ih mm. The w imp of t lie brick 
Is acecicrated hv the ^Mowth of thc'* irv^f.ds. and it is suej^^est , m 1 that 
tin bucks should he periodnallv (h'.ined h\ washinj; with water or 
diluie hydrochloric acid. hlKaminat ion <»f hink cla\s and sh des with 
• e^ard to their content of soluble s.dts ;ind sulphur c»Mi(j'Ounds is 
desirable, ainl ohser\ation should he m.*d« of the foimatitm of efllores 
cent t*s during the drvin^ of moulded hinks 

11. he (’hatclier and 15. J5<»}^iti li *'* ha\e ..d.ij^ted the ihiiell hall test 
to the measurement of the hardness of bucks A piece of ircatid Icarl 
or coppiT foil is placed on the lira k and the ' |»olish j>roducc(l on that 
I'orlion of the metal .surface which lias lueii in i“onta<l with tin* Itall 
faiilitate.s accurate measurement of t lie di.« meter of the depres«ioii A 
series of testa indicated tlint the foil ihes not interfere witli^he si/r 
of the depression jirodiiced d lie hall iisetl is IT o mm in diameter, 
and is applied for 1 minute under a pre-^nure of Hi kilos It is i l.aimefi 
that mueh more concordant results an* ohtaii.'d liv tins method than 
by the determination of tlie crushing .-vtiiueflk of tin* bricks A teat 
of this tvjio flliouhl be useful in ef»nt rollinji the manufacture rd bricks aa 
irregularities in manufacture resulting in \ariations in liardness will be 
revealed by it. 

F. A. Kirkpatrick and W. 15 . Orange,**' m inveatigating the lomjires 

J. Chan. Ini., Ti^hjo. 1917, 20, llHH; ./ . 191K. l’OT^ 

»» CompUs ren t., 191H. 166, HIO ; 191 ^^. HoIa 

•• J. Anutr. Centm. .Sue., 1010, 2, 41, J.. lOlO. ?bSA. 
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.si VO Htroiijrth of foniont-Hrue mu|tar8, tested mortars composed of 
Portland comont, hydrated lime, and* saud of a consistency such that 
a 2'iti. diain. sphere when dro})ped from a height of 2 ft, was reduced 
to a tnas.s of I 'in. thi< kncss. This is decidedly stifTer than mortars 
generally used hy masons. Sub.stituting hydrated lime for part of the 
sand increased the strength and density of the mortar in a similar 
manner as an irwrease in the. projiortion of cement. The relative 
strength of these moi*tars is not indi< ated by their porosity and water 
content, but the com[)reflsive strength was fouml to be in ilirect jwo- 
pf>rtioi\ to the pioduc-t of the volume of the cement and the volume of 
the total s«)lid constituents per unit volume of mortar. The cubes 
used were made by moulding and stored for 28 days before ^*sting. 

A. Tomlin.son (lescribes the inetlunls in u.s«‘ for the rai)id .seasoning 
of .larr.ih wood. Kilns of the compart nuud'j'ondensing ty[)e witli 
partly forced <lraught aie used, and the humidity is controlled by water- 
■Rpravs. 'the temperature of the air is <ont rolled by the use of stt'am- 
heate<l ladiulois and by admitting live steam into the lower ]>.irt of 
<lrying chaiiiber. (’ondensed watiT is used for heating the sprays. 
'Idle Jarrah-wood boaids are separated by strips 1 2 in. thick, and are 
evenly stacked on trucks with a transveise slojie of I in 7 in oriler to 
facilitate tlu' downward movement of tlie air during the drying. The 
rate of <lrying is controlh‘<l by the daily weighing of specially pn‘pared 
test pii’ces. .An excellent account is given of the mechanism of the 
seasoning of timb(*r and of the various types of kilns in usi* for 
dilTerent woods. 

K. Nowotny *- measured the (piantity of mercurii* ihloride ab.sorbed 
by ])oles of pine and lir trei's in a limited time Ihne trees w'cre fmind 
to absorb in three davs ti()\*o of the ipi.inlity ab.sorbed in the usual 
treatment, and lir tiees 80“ o in four days. From the known relation 
between antiseptic, power and the life of preser\ed wood, the life of 
the pine treated in this limited way is estimated at lb years, and of the 
fir at Id years. 

Ff.mf.nts and ('oxruKTK. 

A gt-neral discus.rion on the setting of cements and plasters w’as held 
by the Faraday Society early in 1918. '•* .\s pointed out by C. H. Desch 

it is now generallv agreed that the setting of jilaster is caused by the 
iTy.slalbsation of a super-saturated' .solution, and the strength of the 
plaster de])ends on the interloeking of these eiystals of gypsum. The 
])rescnee of salts w’hich increase the solubility of the hemihydrate of 
lime (potassium sulphate, for example) accelerates setting; wdiilst salt.s 
(such as borax) which diminish the solubility, and colloids, retard 

Western AustmlUui In.st. Fug.. 14.5.1910; Ktujinecrimj, 1019. 108, 287. 

323; J.. 1010. 721a. 

*» Chan. Ztit., 1018, 21, 215; J., 1910. .V)2a. 

« Faraday Soo, Jan., 1918; J., 1918, 32b, 89-01 a. See aUo Tram. Ctram. 
Soc., 1018, 18, 15; J., 1919, 417a. 
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.vtting. Zinc and magnesium o>|*chloride cements set by a Mimlar 
process of crystallisation of an Insoluble roinpound from a solutmii of 
the components. Althouph tlie conver‘<i<»n of the hctmhydratc mio 
pyp.yum is accompanied by a dctri'aM' <»f 7“,, in tA»> \i»Iumi‘ nf ih»* 
iTVstals, the mass as a whole expands, hcscli repaids (hi.s expansion 
as due to the outward thrust of the pNpsnm i ry-^tals diinnp their 
prowth. Overlieated (** dead-burnt “) plaster emitains ii form <»f 
anhydrite which .seta slowly without expansion The foinuition of a 
hiphly j>oroua plaster is facilitated bv line pnndmp Ixith Iwfore and 
after burninp and by avoidinp o\eibiirninL^ It is snpp(‘stcd that old 
plaster moulds mipht be re-U‘'e<l by Inw enndinp. washinp to ninove 
s<»luble salt.s. burninp, and then apain fine nnmlinp 

There still e.vist< s«fim' dilTeienee of opinnm .is to tin* nierhanism of 
the settinp of I’oitland eenuuit, an»l the alfein.itive li\ polio si s w.-re put 
foiward bv A A Klein (of the I S liuir.iii of Staiid.iids) <ind II 
Le I'hatelier. d'he work of the IS t li‘<>phv sn .d Laboiatoi\ .tnd tlu* 

hurean of .'^tandanls siijiports the In potheen (oiiL'inall\ due to Mn hael 
is) that amorphous and pi-latinous piodu<fs ai*- foinied bv the h\d! 0 ' 
Issis, ,inii that tlie piadiial desi«<,ition of thesr (olloid.d bodns « ame.** 
the hardeninp of the (ement On flu «ahei haial, Le I li.at eliei still 
liolds to his oripinal theory that the s,.ttinp pionsv rss,.|)t i;dl\ idem 
tical to that of ]»lastei, the anlndrous «« iiient ilissuKinp to form an 
a<phous solution super-saturated \Mth n spr< t to the Indiated «(mi 
pe'inds whieli crystallise out in a minute intciloiked manner and 
th. s pive tin* product its meehatii<.d stimpth l)es< li conside rs that 
the dilTc*n*n(c- between the hypothcsos is laipe’lv one- of tc'rmiin»h»p\ 
Ib- pcMiits out that the jiartnles of tin* Ineliation pnMhnts are nsuallv 
of such ull ramie roscopie dimen''ions that tin* snif.n* feme**- l>ca‘oriii' 
canii j».iral*le with tliose which bimp about the c rs ^1 .dim** arr.uipemc'iit . 
If would, tln*r 4 *f«»re. dc*pend ujeon tl..* eiepn-e* of -upe r .^at urat if»n as t<» 
whether the separatinp partnh’s w**ie eollonlal <»r ervst.dlme ile 
suppests that in such conditions ainl in \ n w of tin* work cd \on \\ ei- 
inarn, showinp that the* pas.-apt* from the loiloid.d to tin* er\st.dline 
condition is continuous, it l)c*ec»nn*’' aliin»'t immateiial as io*w hi ther 
the particles n*sultinp from tin* ''«*ttinp p)n*noiinna an* flescTilH'd as 
colloidal or crystalline. 

In the work of the fmoph\-nftI l.aborat<*;v on'tin* ternary .system 
CaO. Al/),, and SiO^. the ciiemn .d constitution of rortland cement 
clinker Inis l>een definitc_*lv c*.stablished. In a well-burned c’linker tin* 
three eompounds, 2C’aO,Si()2. .‘5rat).Si(),. and .‘M aO. are eaicable 

of a stable existenee, whilst if the duration and teni|»c*iatiirr* of burninp 
are insufficient 5Ca().3Akj()3 add Tree f’aO are also ])resent. 

K Kndell.*^ in reviewinp tin* literature on i ement published dnrinp 
llie last ten years, suggests that us equilibnuni i*^ not pi nerftlly reai h«*d 

“ Z. angew. Chtm., 1918, 81, 233, 238; J., 19fb, 7<1 a 
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in the l)urning of cement clinker, thj phases indicated in the triangular 
diagram may not occur in comniercial'cement, and jM^ints out that the 
mfluonce on these pliasesof magnesia, iron oxide, alkalis, and suljdiur 
trioxide has not Jet been investigawAl, though it is known that quite 
Hinall |)roi)ortions of ferrous and manganous oxides prevent “ dusting.” 
The results of the inicroscopieal an<l other experimental work of iVm- 
bronn, Kiesermann, JMutnenthal, and Sehiedler arc detailed. It is 
shown that after (ement and water have been in contact for 2 3 hours, 
hexagonal plates of calciiiin aluininate become visible around the 
cement grains, and line netslles of calcium .silicate are also V'isible. After 
3 t <lays the appearance was noted of large hexagonal crystals of cal- 
cium hydn)xide which in contact with the atmosphere formed spheru- 
lites of calcium carb<mat»‘. ai»d at the same tinu‘ a gelatinoiS'calciuin 
silicate is foimcd. It is, theridoie, eonsi<lered that the hardening of 
cement is <lue to the formation and crystallisation of aluininate and 
s]licat(* of calcium with a bond of a gelatinous calcaum silicate. J. (’. 
Witt and K. I). Ueves show that when lV)rtland (’oment is shaken 
with water frer from carbon dioxide, large amounts of lime and rela- 
tivi'lv small (plant it ics of most of tin* other oxides art* di.ssolved. 
Under favourable conditions, the whole of the important conijuninds 
presiMit in the cciiumt an* rapidly hydrated with formation of calcium 
livdroxide, the rate and extent of hydration increasing wilh the ratio 
of watcM- to cememt. I’he addition <d a huger prop<.)rtion of water in 
gauging should theiefore facilitate hydration and increase the strength 
of th(‘ c(*ment, but this is more than eounterbalancM'd by leakage of water 
carrying lime in solution, and the next effect is a rc^luction in strength 
of tlie mixture. I*. II Hat es di.scusses the hydraulic properties of 
the alnminates of calc ium. .\ number of mixtures, consisting chiefly 
of lime and alumina with varving cpiantities of silica and ferric oxide, 
were burned at tem|H*rat ures ranging from 1300" to 1500^ (\ The 
s(*tt\ng time depends on the ratio of lime to alumina. Several of the 
mixtures had, aftc'r 21 hours, a greater strength than Portland cement 
after 2S da vs. Owing to the high c*o.st of alumina, the commercial 
|H)ssilulities of calcium aluininate cements are not (’onsidered promising. 

K. Deny and E. H. Ijewis^" dc\scril>ed a series of experiments on the 
elTert of tlie addition of finely ground blast furnace slag to Portland 
cements. The cpiick setting property v»f c-ement clinker made from some 
blast furnace slags can be c-orrc'cted in this way, and the strength both 
of this c’.ement and of ordinary Portland cements is improved by such 
additions 

J. (’. Witt and F. D. Reyes find that the addition of calcium 
sulphate to cement to the extent of l-h 2% SOa, retarded the setting 
• ** Philippinr J. Sri.. H)18, 13, 147 ; •/.. IVMO, 177.A. 

Faraday Soc.. Jan.. 1918; J.. 191S, 91.4. , 

J. Amrr. Ceram. Soc., 1918. 1, G79 ; J., 1919, 177a. 

« PAibppiM J, Sci., 1917, 12A. 133 ; J., 1918, ITOa. 



, CERAMICS AKD m* *• H IHVn \1\TKRMT 


301 


time without affecting the ten.^lc btreiigtli. hut furtlici a(l<hti<.ris 
minced the time of setting mill lowered tlie tensile Mnuigtli 

\V L. Scott tlescrihes the makimj nf li«jlit-weie!it eonerete for use 
in reinforced concrete strm tines’# A light .luiireoate^i'i in.ide hv hum 
nm clay to (' in hours, the r.ipid hurning causing the ilav to 

swell and form a solid mass of mm-porous clinker, which is ground and 
grad('d. With this aggregate a concrete ina\ l>e made weiglung almut. 
IH) 11). ])er cuh. ft . and with a < rushing strength at “is da\s of ItMNI Ih 
per a(| in. .\s a result of a series of te^ts L 1’ Hodiie iou'^iders that 
W’liere tile I'ost of stone is juoluhitive, ]»iopeil\ grathsl well IuiiiumI earth 
(alluvium) may he .safely used as an aggregate, ami tluit haid wood umv 
he sulis^tuted for iron and steel in faiilv huge seetmus when tlie cost 
of iron IS high 

V. Kaipen,^^ in a mathematical ili.>‘<“Ussioii nf tlie i aiise of thr* iidliesion 
of concrete to iron, shows that it is largelv «lue to the «outia<tion of the 
concrete on setting ])rodneing fii<-tion l)etweeM the non toils and tlje 
eoncretc'. .V formula for the cah illation of thi" adhisiM- fnition is 
giN en 

U .1 M ('r(‘ighton shows that the detiTiorat mn ami « lacking of 
reinfon-ed concrete exposed to salim* solutions iMa\ lie due to the 
action of these solutions on the reinfor<einent ; the lisdr.ited non oxide 
formed having a inmh largrr volnnie than tin* oiigin.d non, stri*ss,‘K 
iiiav dexelop sulln ient to nark the stnmgist lomiete \ pionuMiig 
niotec'tive moasiiie is tin* < oating of the com lete witli a lilm of metal 
h. spraying hv the Schoop pnness 

'riiis conliniis tlie suggi'stion of .f I. Harrison ’’^ that the failure 
of reinfoieed com rete structures in the IMiilippine^ w.ts «ii]e to tin* 
piesence of salt in the lomrete mixture or in the water for W’ettmg it 
dow n 

II Nitzsihe dis( Mssfs tlie action of < alciuin alumimiiiit sulpfiute 
in «le.stroving mnerete ('omrote ui.ix he i«'iidciod r«-sistaiit 1«> snl 
jdmte-containing water hv using rement-' ii< h in irmi oxnie or hv the 
Use i)f blast furnace .shm ci-meiils with low lime <on1ent A sern-s of 
e.xpf'riments were nnule m which two Tortland iiMucnts and rtm* Mast- 
furnace slag cement were immersed in solutions of sodium sulphate 
and magnesium suljdiate of < om ent rat ions \ iMiiig from 
The slag I'eiuent was found to l*e much neai resistant tliaii l*ort!and 
cement in hotli weak and stnm',' -olutioiis of the snlpliates 

• 

*• EfUjitutruuf, Itlln. 108, ‘i't . / ■ I'al'). (»'Un 

IhiH.. 101‘i. 108, :jo2 ; ./ , iui;» 73:t\ 

“ i,n'l . IMI'.I. t69, .'I* T. loin. 

KHPulay Sm- . .fulv. Im|s . ./ . |U|h. HiS\ 

J . 1017. w‘i. « 

“ Z. (tnrjtu. 1111*1,32, 31 ; -L. lUIO, \1'<\ T^rLnti u. 1010,81 ; 

J . 1019. Ti.Ox 



202 


IRON AXI) STEEL. 

I5y Andkkw McVVilmam. D.^NIkt, 

('ii)t.siiltimf ftillun/isf, 2 * 21 . I’ pfMifh(njH'. Shrffif‘l(/.m» 

Tiik past \«-ar lias iik ludrd six iiiniiths of armistirt* followed liv' six 
iiioMtIis of peace : a tmu* therefore tspieally of tiaiisition. the troublous 
tjiiie in all a Hairs of life, 'rechnu al dini( ulties ha\c been overshadoweil 
bv the mnlinuoiis disa^reenuuils in the settlement of alfaiis between 
different ;(ronps of human beings eoimeited with the industry. 'I'he 
enormously increasiMl cost of all raw materials and i onspieumislv that 
of coal, has ma<b‘ economy in fuel <-onsumption in iron and steel works 
one of tin* subjects most thoroughly <liscus.sed at ]>irblic rneetinj^^s and 
anxiously debated in private. 

'rheie is so much that is uncertain about markets ami freedom of 
eommer-ci* that, toj^ether with the f^reat rn‘ed for economy in the expen- 
sive* item of fin*l, there is an inc'reasini' tendenev to tin* utilisation 
of lar'i^e and self-contained units wheie tin* whole* se*rn*s ed processes 
fieuii the* e*\tracti(m of the ore, fue*l, arnl Ilux freun motln'r earth to the 
rnanufae-t me* of the finished proeluct is uinler one contreil In (beat 
lliitain, wheie the ohler plants are already tern finnh i*stablisln*d to 
aelruit of this treatment, <*ombination.s of firms are beinj; arran^jed in 
orele'T te) have a similar effee t Several illustrations of this tende‘in v 
could be ;ii\e*n in Britain, but a specially interesting example with some* 
e harjicte*ristic fe-at mes is to be foun»l in the 'fata Iron and Steel Works 
at .lnm.si‘ie*dpur (Sake'hi), Singhbhiiin, India, wide h has an additional 
fe'atuie* that is believed to be nnitpie, the successful establishment of 
the heavy stet*l industry within the tropics. At present the 'Fata Iron 
arnl Steel t’onrpany brinji their coal Iroin the .Iherria (Vralfields about 
Ilf) miles to the north, their ore from Gnriirnaishini 40 miles to the 
south, and their fluxes, refractories, and manijanese ore from the east 
and west, 'Fire details of their ne\V scheme are subject to revision 
as the outlook alters, but aS an example of one seherm* by Mr. C\ P. 
Peril!, consulting engineer to the Cohipany, it is projiosed to assemble 
per annum about 1. 1. ‘ 10.000 tons of ore. 1.2l0.(KKt tons of coal, 386,000 
tons of dohiinite. partly as a Hux for the blast furnaces and partly as a 
refi-actorv rnateriul for the open-hearth, and 72,000 tons of limestone. 
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Of the l,2lO.(KM.l tons of coal ul|>ut will he (onvertetl into 

roke in bv-procliiet rej^onorat i ve oven**. Tlie lieat units t»htainahle 
from the spare eoke-o\en fzas will hr iwe*! in the most ecjuuuMieal 
nianner throiijihout the work< •Mie.olv hef«»re tln^ writtu left India, 
besides the more eU''tomary iise.«'. loke oxt ii pis was e«in\i*\ed in pipes 
to the foiinilrv ami used to ln*at the foundry diyin*^ sto\es It is 
intended to extiaet tlie l>eii7ol fi<»m, the ^a>.es. and as the tpiantitv of 
tar reeovere<l is likelv to he moie than the maiket will ahM>rh, the e\n*SK 
will he used a^ a fuel for open-heaith woik Of the fiNe hIa^l furn.u es. 
three aheatlv in operatum. one will he on fein> mauuanest' when 
reipiired. snieltin^ the Company s own manpinese »ui‘s niiniiLf the 
war wj^n ferro-maniianese supplies wire » ut nth the Companv imule 
all the ferio-iuanpinese fi*r tlu n own u^e and expoiled a < ou'^ideiahle 
«piantil\ to the Cmted Kinploiii and to the I mteil States \ pm 
poition of the pi.n-iron nuule will he >ohl another will he marie into cast 
non slei'peis, pipes, ami oemUivl iMstimj" I he major jnutioii will J>e 
converted into steel ino<»ts, pailK' hy tin* ^ti.mjht l•.l'‘le <»peii hearth 
.iiid partly hv a du]'h*x pnaess. I lie inu'ot-' will he n»lh d into tails, 
siruetnral mateiial. ineiehant I'.ii" plah' ami -Inet** 

Other companies .ir«* settiiijz up alonj'ide lata-* le-foie tin- wnter 
left Imlia the Ihirma /me Corpoiation whnh will manufattuie sis-ltei 
ami siijiplv sulpliurio ai id to the lata woik^^ Im llnii h\ pi<»rlmt 
plant, luid cleared their j»ait of the JUiejIe huilt llnil oliiie*- and hiine.i 
I. ws and started on the fmimlations of tin ii m w j.lant Tatas will u^e 
part of their own plates ami itunha"*’ /im fioin the Ihirm.i < oiiipiin\ 
to make coi ruo.ited oah aniserl stenl -heet** for whnii tlnui- i*' a \er\ 
hup* iiemaml in Imha ^Phe Ihirnm Oil ( (»ni]tan\ will import tin fmm 
the Straits ami make then own paiallm oil .an- m anoilmr dearin^? 
Me-rs .lessoj.s aie alread\ at w..rk in th. n pienn-r s -nppUin;.' mi. h 
linislied struelurr*s as ran he nn)\ed hv lail -«» diat tin* ‘■ei.ip marie 
mav he retiirm*d tn tlie fuinare- with a mmnnu'n of liaiila;.'.'. Tlates 
fr.r'steel sleepeis. skelp for welde.l steel tul.r- hilhts. ami win* rods aie 
exanijiles of otlier prorlmts to he ma.lr* In onh r that tin* Tatas may 
he able to -iipply almo.rt anv hnt the Inn -t io.,l eh- tift* furr.a. es 

are amongst the proi)Osed erpiij'inent 

Til.' Biiniia Zinc (’oi|Miiatn.i> will mil nirc t licjr /me frmii Mil- 

phnlc concentrates, and make Milplinrie a. el ..s a Ve proilnet, of wliieli 
sulfieient will l.e Mipplie.l to tl.e Tata Companv for tl.e fixation of 
ammonia in their hv-prodn.t plant, and for the remamd. . a use will 
most i.rohal.ly he found in th.- di’tre t m a dir.-, non in wl.i. h tin- wnter 
was exiM-rimentitip. hut wln.-li at pr.-.'<-nt i- couli'l.iiti.il 

Tf.e 0..vernni.mt of 'Mys.-n- were about to .-ntcr into, and fr<,m a 
press ii.iti. e liav.- evi.leiitly arrau({ed a contract with I atas to erect 
and work a charcoal blast furnace plant f.ir them .^11 Siat naturally 
follows the manufacture of charcoal i'i|t is intends! to follow. 
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The whole Hcheine is outlined as interesting example of the trend 
of companies or combinations of comp&nies being self-contained so as 
to Im* abh* to estimate more closely such items as costs and times of 
delivery. Other obvious (levelopmenfs are even now under negotia- 
tion, all temling in the same direction. 

• A similar idea is indicated in a lecture on ‘‘ Recent iron ore develop- 
ments in the United Kingdom,” by Dr. F. II. Hatch at the Royal School 
of Mines, on May 27, 1919,' in which it was stated that the working 
of the low-gra<le Jurassic deposits has been rendered j)ossible by the 
great extensions to iron and steel works that have been initiated with 
(fOV(‘rnment assistance during the war. The.se works have been planned 
on tlu‘ most modern lines, and po.ssess on the same site by-j^roduct coke 
ovens, blast furnaces, steel works, and rolling mills. 'I’hey arcTTesigned 
for the basic proee.ss t>f steel-making and will be fed with home ores. 
In choosing the sites for these works regard has been ])ai<l to the situa- 
tion of the raw materials ore, fuel, and tlux- retpiired to suj)ply them. 
On th(‘ completion of the.se extensions there .should be no necessitv 
for this country to impmt a single tem of foreign steel. lh‘ft)re the 
war something like 2A million tons of steel, in the form of slabs, blooms, 
and billets, were import<‘d into this country annually, mainly from 
Oermany. 'Phe necessary cheap ore and fuel can only be obtained, in 
face of great augmented co.st of labour and mateiial, by an all-rouml 
increase in efheienev, embracing capital, engineering, and labour. 

K.mkxdf.d Usk op R.\si(’ Stkki.. 

Another striking feature is the progre.s.si\ely diverse uses to which 
basil*, ojien-hearth steel is being put, as well as the largely increa.sed 
output and pnijiortiou of basic* open-hearth steel in the total out- 
put of steel of all kinds. The very large output of high explosive 
shell would not have been pos.'cible along with the otluT material 
required had not the re.sult of experiments of experts a^id manufac- 
turers convinced the authorities of the suitability of thi‘« class of steel 
for the manufacture of high explosive shell. Kx]>erience in the war 
had the elTect in many ways of curing us, for a time at any ratg, of 
super-sensitiveness about many things, of which one mUable exam[)le 
is the change that it produced in the sulphur and jdiosphorus contents 
|KU*mitted in steel for high explosive .shell whic h at first had to be made of 
acid steel to a specification demanding not more than 0-0 each of 
sulphur and phosphorus It was ultimately' found .sab* to make the 
shell of basic steel and to raise the suljihur and j)hosphorus limits to 
O-Or)”; in January 1915, 0*0r»«;, in October 1915, 0*07«^o April 1916, 
and after experiments on stcvl c'cmtaiiung 0-1 each of sulphur and 

» J., 1919, ,219k. 

* Iron and SUrl Indu/irti of the United Kingdom Under War Conditions 
1914-18), by P. H. 'Hatch. 
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phosphoru.'*, to O-OS*^*,,— a rluin^c that MWod vonsulorablt* quAiititicH 
of shell steel from being rejee^ecf; (VnS^\\ nu ll of sulphur aiul phos- 
pliorus s(*ems the highest ile'^irable limit, as a higher allow ame would 
not be likely ti» iiurease the output of liiushed i^iuluit materially. 

'I'lnue was at liist a largr pioportioii of lejeitioiis (»n ae< oimt of sur- 
fate Haws, and as the writer was in the midst of this wi*rk and largely 
responsible for the .suentilic* suh* of the Indian prtMliiiiion of sh»‘ll steel 
bais. he eaii testify lliat this to a gieal extent was anotln r example of 
sii|)er-.sensiti\ eiiess that was t med b\ the eiiem\. a f.iet which hal to 
the relleition that possiblv funii I'Xeii a met aliiii gn al point of \iew a 
tonic of this kind had beioine niaessiiy bu* the human pait of the 
world. 

The |»riod of stre.ss compi-lled mak»‘rs al.-'O to look at fai ts si{uaii‘lN 
We had been ]>rea» hing attention to the making <»{ the im:«»t for itM'i 
tweiilv vi'ars, an<l only the m.inufaetuieis of "^pend stt«l- ami not ail 
of these, paid siiHicient .itteiition to the siibji < t but whin e\eiv bar 
for shell making had to be broken into shell lengths .iml the ih.ii flesh 
frav tuie examiind, there eouhl be no feeling of « njiipl.ii em \ over steel 
being free from japes when the\ weie aitu.ill' then- tl oiigh hidden, 
for the fresh fiactuies expo'-ed the fails to full view \L;am. the 
Kreni h jiractice of having all sbell bats j.n khd w.is ;i little revelation 
of reality to manv who. in light of the ni« ely-tinislied s« ale on the out- 
side of liars or billets, felt that tln ir sti el had no lokes or similar surface 
defects Tlie |H( kling left the billets miked, with tkiw.s sjidwing' black 
'•M a white or riithei a pale steel giev bai kL'iound a highlvedm ative ex 
|»i lienee piodiicilig 111 .1 skilful and di teimined tei hnii Mil that mmlesty 
of outlook that jtieeedes a fiiithei and geiiei.illv a sill < essfni onslaught 
on the jii(dilem 

Hits 'u Steel f(n (Jxfthni 'A/o/ - What Is snim f inn s , ailed “ ai id stei*l 
made on a basic bottom, a misiioim i due to the tendimv to ilaim 
kindred with more fasliionable neighbours, a sti-l made from jiure 
raw materials and puiified to the utmo■^t on a b.i.-n lieaith, was trieil 
as a substitute for .Svvedisli iron, and iither after tin* old 1 1 ijient ation 
or by i-arburising in the i iiu ible. made into tool ‘-ti eN w Im h .ifti r being 
te.sted in the L'myersity of Shetheld bv Or Ibi-j-ei were jaonoumed to 
be a success. The use of this sul^stitute was . In- muiins of greatly reliev- 
ing the pressure on imjiorted Swedish mnti rials. VSe in India had 
similar problems to meet. only, having no enn ibh* furnai i-h. h.ul to make 
our high-carbon .steels in the bqsi< ujm’Ii liearth entirely without the 
after u.se of the crueihle. We were quite proud of »)ur results, but a word 
of warning is desirable, ^^e ]ia^e in the past done hundred.H of 
on substitutes for the Swedish iron base, and it is mo.st difficult 
decide on que-stion** connerted with the finer eutiing edges. Also, 
during the stress of war, material was accepted cheerfully that would 
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not liave fonrul a siiiiilar market before the war, and mij»ht s|K)d a 
reputation if piesented in the near Injure. 

In 11M8, '1,092,100 toriH of Hteel of a total of 9,r).'59,'100 tons, or 51%, 
was made by the ;i,rid piotcss and 1,517,555 tons, or 49'*^. by the basic 
process. l)untr‘» tlie last fpiarler of the year tin* average weekly output 
was, acid 85,108, basic 80,122, tin* first lime in tin* liislory of llritish 
steel making that tin* outjMif of steel imnh* by the l>.i>.n' open-hearth 
process exeee<led that made by the aud o|M*n-lieart li. J[. Louis® 
mentions that, in 1915 7,0t)l,(MM) t<nis of st<‘el was mad»', and in 1918 
9,559,tK)0 tons, piaeticallv tin* whole inen-ase beinji in basic steel from 
llritisli on*s. 


h.vsK* Ibo-liioN'. ^ 

Another exam|)le of »ieat interest was tin* modiliiatnm duiin;^ tin* 
W'ar <»f the lomposition id “standard tpiabty ' basic pi;.;-iron (silicon 
not moic than P*,,, and sulphur not moie than <1115’*,,), as any impoitant 
increase in tin* total outjnit was not juacticable unh*ss hi^ihei limits 
w’c*re eonc(*(hMl. 

'riie problem of iin leasinj: the pioduction of honn* iron-on* is a < 0111 - 
ph'x orn* : not only do(*s it involve tin* provision of n(*w labour, mec ham- 
(ill appliance's, nn*ans of tiansport, (*tc , but sinc»* the oies an* in the 
main phos|)horic, it im'ans an exlensivt* n*ai ran^(*m('nt of plant and 
tin* replacement by basic mat(*rial of the siliceous linin<.js of many stc'ol- 
fiirnacf's hitherto used for the aeid proc'oss. IMon'over, sinci* tin* home 
ores are of low iron-eonleiit (averae;inj^ iron a^ against 5t»‘’', for 

import (‘d Inematiti'), an inei(‘as('d number of blast fiirna« es are n*(|Uir(*d 
to pioduee tin* sann* output of pi^-iron, aud this, in tnin, necessitates 
laru;(*r supplies of fin*! .ind limestom* More furna(‘(*s in blast iiu'an also 
an additional supply ol tin* sja'eialisi'd labour reclined to man them; 
and the ehan^in»i over of bkist-furnaees and steel-furn.iees to basic 
liiji-iron and steel production involves the education «)f many manage- 
ments in the technical details »»f a im^eoss to which they are iinaeeiis- 
tomedA 

The ]uobleni of basi( -])ie iron is a complicated one. The silicon in 
the pi<T is converted into silica on the open-hearth, and this must be 
fed with lime until the sla^ formed comes uj) to the high degree of 
basicity required in the basic processi say under silica. As the 

silica fornu'd cannot all he brought into contact with addt^l lime, some 
of it attacks the basic bottom and both on account of the time taken to 
oxidise the extra silicon and the time taken to icpair the cavities made 
ill the bottom of the furnace, a high-silicon ])ig increases the labour 
required p(*r ton of steel and decrease., the nntput. Elimination of 
sulphur is uncertain and tronhlesome. and the fluor^pa^ used decreases 


J., 1919, 206t. 


* See F. II. Hatch, J., 1919, 219b, 
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the selling value of the basic slag pnKhioed. >o >ul|»hiir t onU‘nt> must 
kept low. In tlie blast-furnaces tlie noiiiial comlitions teiulmg tn low 
silicon content, tend to high sulj*}nir. ami so with a fuel roniaming 
about I'^o of sul]»hur it rotpiiros a gnat <legiee skill and wattbful 
ness to produce ba>ic })ig of *■ stifnd.inl tiu.ilifx.” Hence in .Maicli 
l‘.H7. after a lively di.''ru.'"'iun. th»‘ stirl inakei". Ii.i\ing regaid to the 
n.itioiMl enieigeney. agieed to at » » pi a m.iMimnn "iluon peieent.ige 
of I'O. a maximum '^iilphiir p<‘i'centage/»f n I and a minimum nMnL:am"^e 
pere«‘ntage of l*‘ir). 

I'nder Indian e(»ndmoiis the ^ulplnir liilli* iill\ wa^* i.ni -jual There 
1 " an almndanee of oi»' inli m iron, about «»«•",, .nwl i,. ails (nr (nun 
sulpliur, and tbe fuel lontaiii'' onlv alMiiit Oo",, of sulpimr (bn 
standarc^Y.is U*v<-1‘\, siln oii, O-do suiplnii.aml 11"., man«j:am‘>e, wbieli 
laf ter w itli our abundaiu i‘ of niangane‘««- on-^ ( niiM |ia\ e brmi im nMsetl 
to UMV rea.sonable r\t«-nl, onlv with oui low snlplmi finl a lontmit of 
Id",, in tbe pig was con.sidtMed '>nliii i« nt ( tm* of tin* ad\ a nl a j.'i-s 
ami disadvantages of tbe hu;i<‘ s, It , niilaim d units tba* iis noui 
lia.sie pig-iron is soui own make ami isd»li\'n»l to \ow in tlir inolti-n 
« omiition, an\ not up to tbe st.indaid is not np iiMl ))iit mint b« used 
under a protest vaivmg m vebemem i witb tin* prnmtau’e <*1 silnoii 
< ontained in tbe pig. 

'riic prtxllletlons of ste«‘l 111 l!(r2 lbl ; and I b) 7, i ompamd w it li I'.MS 
are of interest In 1912 a tot.il ot tiviim-iMi tons was maiii* up of 
l.dlO.tHMi tons arid and 2, Intl.diKi tons base In Hdd. 7 »H;". ^7»> tons 
^ - ma<le up of 1.8(H), 151 tons and ami 2 ''<»•'». 722 ton- basn In 

I9!7. 9.71t5.51l tons was made ii|» of 5 tiTi) i'>n f»»ns ai id .ind iMlddOl 
tolls basic IJuring tlie fiist li.ilf of i be total I'rodintioii was elosr 

on a iO.tH )l),(XK) t<*n late, iind about the sane* tinn* tin I mt«d st.ites 
bad ji.issed the lO.tHHi.niKi ton nuok 

\.s III the next great wai snbniaiims oi -imil.ir di \i''s ma\ mil oM 
outsid,* sup])]i»‘s altogeth<-i fiom outiving «oiint!n“* tlnsr loMiiUns 
must arrange meanwhile to be as nearly st if .-up|.orting as jto.ssibb* 
Wlieii We have done our best with l^asie tliei* may In sfuin* of our in erls 
exi'ii in times of greatest stre.^s that mii-r be ne t li\ a* id .-t»il I be 
‘ oal in India has a low sulplnir «'ontent. lot «*\*epTing om snmil out 
put. a ])hosp}iorus content so Ingb that even if tin* or»* contained no 
ph os phorus it w’ould preclude the pos*.ibility of making pig iron suit- 
able for the acid steel process 

The pre.seiit writer has indn ated the nn a?-' ’ that liavn be» n found 
by exj>erimont ami the anangennnts madi wln-reby a( id stnel may lx* 
made in India, if the ner*d be gn*at enoiigli. at any linn* in tin* futun*. 

The country that can make tjie best kisie .steel with regaol to price, 
output, Jind qualitv for the work it will be called upcui to do and can 
make the best use of it. has the greate‘.t chame m war War, so far 

■' J. Iron finfl Steel I tml , 19IK, i . 451 , / , 
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ftH till* Htcd iinlustry is ooriforniMl, ls an intensified phase of the j)eace 
Htrii^gle, tonic and e<lu<‘ative in its »jtTe(t‘<. 1die nation that makes 
eetinomically hasie steel of the most suilahle (piality for the greatest 
portion of its demands, assures high K'putation ami the (‘omj)aratively 
unlimited output that under piesent conditions ran only he maintained 
in basic steel, conseivi's its a<id matnial for the special purposes for 
which it is still found m*eessary or pn-feiahle, and thus has the ls‘st 
chance in peace times as in war. 

tiradually many of the results of c-xpeuunents which during the war 
had to he treatc’d as seerc't, an- he ing plac‘‘<l on jjulilic rei-ords. 'I’fu' war 
piodiiccMl a cuiious ctunhination of s«*crec y and pulilicity ; on the* om* 
hand, ic'sults of new w'oik on iummIs that had developcsl were kept 
leligiously from the emMuy. hut spread alu-oad amongst the .Viiu*s ; and 
on the otIuM', thc»se lirius tlwit h.id attained gn‘at sm ei-ss m their special 
lines not only pooh'd tlaai iiifoi mation for their mutual l)enetit. hut 
taught tiu'ir praetue to outsule firms for tiu* common good At a 
icM c'Ut infornuil nuinion inc luding sc'VCTal of the* manuf.u tunus, om* of 
the* most progressive' leniarked on this suhjc'ct that now' we had dividc'd 
up our information wc must l)c*gin ag.un and work c‘ven harclc*r and more* 
skilfully than hc*feiie .so as ‘to go om* hetlc*r." 

N U ' K K I.-< ’ll KC )M l r M StKK I ,S. 

At flic* Se|)temher mec‘fing of the Iron and Slc*el Institute some good 
papc'rs weie givc-n, amongst otlic‘rs two on temper lintth'iic'ss {Knififi 
Ki'iwkheif) especialls in iuekc*l-chiomium .stc'els.** ’riiere was an e\c‘c‘lh*nt 
discussion on these papc*rs and some \alual)le facts wc*ie clisc'losed, 
c'spocially hy J. II. S Dickc'iison, who has hec'ii working on this suhjc'ct 
for some years, and has puhhshc'd a valuahle paju*!* on nickc'l-c'hromium 
stc‘els.^ After a brief sketc-h of the history of special steels, it is statc'd 
that the numher of spc'cial and distinctive* stec'ls actually in use is cpiiti* 
limited in nunihc*r, those of the constructional ty[»c* (as opjeowd to tool 
or cutting steels) being nickel steel, chromium steel, with or without 
vanadium, the nickel-chromium steels, and, hardly in the same groiiji 
and only in a spc*cial sense c-onstiuctional steels, the austenitic steels 
of the nic’kel, or high niangane.se, type. 

Di’TY'OF Si’Ki'i.M, (’c)NSTKrc’rioN.\i, Stkkls. 

In this connection Dickenson says, in the paper referred to above : 

Parts must endure the stres.ses thrown \ipon them without fracture 
and, nearly always, without sensi'ble permanent deformation. The 
physical properties concerned are elastic limit, ductility, and tough- 

• 1'. Rogers, J.. ItMl), 774 \; R. H. (Jivum's, M. Foil, and R. A Hadfield, J., 
1010. 821a. Sec aU) ./., 1919, 348 r. 

^ J. II Scotland Iron and SUel Inst., 1919, 110. 
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ness. The last property u u.ilh inoaNurfd h\ ast ertainiii^ the work 
of rupture w’hen a notelunl har^is hrokt-n by a blow of sdtHjuate fort' 4 », 
delivered by a hammer i)r fiilliiiii tup nr a iK iniulum. ’ latter lu* delineii 
toughness in more geneial te!m•^ as tiu- nMstam.- nllyred to the pro|»a- 
gation of a eiaek. 

The sigmlieaiue nf lle si- pinpi nu-s tlu-n in iletail and the 

author adds that it is not only possiM,* tn t biitilem-ss with soft mate- 
rial of low elastie limit, hut aK«» a \eiy rnn'-idiMaltle aimmnt of tough- 
ness with a high elastic limit, and that in ^«‘( nnn^ t hmiigliout parta 
of considerable mass, or nf irn i^iilai shape. ph\^u.il puipertn s of a high 
order and the best juissihle inmlanaiion nf hi^li • lastie limit, toughness, 
and ductility, alloy .stt rls. and nmn* ]>ai (k iilail\ mekel 4‘hroniniin 
steels, ifind their piineijul appli<a(inn 

The author eonlirms our old <d).servatinns that this eomhination can 
only be obtained wlieii tlie striuture is macle up of an exceedingly 
intimate mixture of ferrite and eenicniite. Init a<lds that It is fairly 
easy to understand \vli\ tins (onditmn h ads to higher t‘lastic limit thiin 
when the several ctjii.stiluents arc si paiaied. and the soft, iini-t ifTened, 
and unsu])ported ferrite (rvstals can gi\c w.iy under stress hut less so 
to explain why it is so ad\anlagcnu.s in relation to tin’ notched har 
or other tonghne.ss-detei nnmng test. 'I'hc le.ison mav hi* that a iraek 
has so manv changes of diic« fnai ti» make m traversing a sliort distariec 
as compared with the lelatively few. hnig, and htraight luiih through 
Mie crystal gliding planes m a fernte-pearlite steel. 

The structure to aim <it in any spe< lal stiiietural steel, w lien* high 
elastic limit is desired, is that piodu«ed lo the more or Ichn eoinplet/(! 
suppression of the cnticiil ( liangi*'' wlien cooling from sonn* Muital»le 
temperature, with or without suhseipunt tempering 

A verv fine si met lire, and intimati* asso< lalion of • arhides and ferrite, 
does not necessarily ensure a high elasui limit f ertain <'hroniiuni 
steels, for example, when slowlv c uoleil througli the • ritical range, give 
very low yield points, and \et have .sin li very line stnictures lliiit high 
magnifications are nei ••.ssiirv' prop«‘rly trr see the « aihnle particles winch, 
however, are then found to he glohular Sin h strut t nn*K are j^ssociateil 
with toiighnes.s, hut in onh-r t<» get liigli dastn limit a.« well, it seenm 
to be net e.ssary to jjioduee the • arhide partieh - hv dei omj><*sitnm t>f the 
transition con.^'tituent niaiten-itt*^ and not di •<tly,frt)m the austenit4>. 
It is probable that the tarluth-s then s.>]iaiat. as plates, and thus exert 
their maximum stifTening rlL i t 

The inten.sive hardening t»f najvel, t hrtunium, ami nickel-chroniimn 
steels is next considered. All tin- utf-els were made to ctrnhvln as nearly 
as possible 0-l()% Si and The first sf^ries had various 

proportions of chromium and larbon and no nickel , the second was 
like the first as to the chromium and carbon, but in addition l^d as nearly 
as possible 3-75% Ni, and the third series of similar comp^lions only 
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with 5*657o i whole of the results are moat valuable, but pro- 
bably the moat interenting feature of the first aeries is the critical 
ehromiurn content varyini' from about 4*5% Cr with 0-25% C to about 
1-5% (’r with (\ rp to a point depemlin^j on the carbon content, 

the a<l<litio!i of chroiniuiii ( iuiKcs a rise, not only in yield jxjint and 
inuximuin stiess, but also in toiijihiicHs (as shown by the notched bar 
test). Tills elTect reach« s a niaximiini at a <iironiiuni addition, which 
is less as the carbon rises, an<l thereafter the yield and niaxiinuni stress 
(iecH'ase without si^nifi<ant further alteration in the impart test 
results when tin* carbon is below but witli an increase when the 

earbon is higher. In the seroml and tliird series the same type of 
critical chromium contiuit is shown, whu h with d-Tb'Jo Ni runs fiom 
alxmt ( r with 0-22“,', (' to aliont I 'V^, Cr with C. ^he cither 
principal point for notice is the eonsid<‘ral>le raisint; of the yi«*ld point 
and maximum stress, at all rarlxui and cliromium contents, which 
follows the addition tirst of ‘h75To and then of of niekel. The 

increased strenj^th pnxluced hy .‘hTf/)', Ni is not ac<‘ompanied hy any 
apprei iahle redm tion of tcuif^hness in steels having up to about 3% Cr. 

It is assumed that a steel which, after cooline, eives a Hrinell liardness 
of over about 115 is elb'ctively hardene<i tlirou{»h the partial suppression 
of the critical change, and will, after suitable temjxuin^, pve the type 
of st met lire desired. 

One ])rincipal etTect of aihlin^ nicKel to steel containing chromium 
and earbon (within the limits of composition dealt with) is to make pro- 
duction of martensite much loss dependent on the cooling rate than is 
]) 08 sible with nickel steels up to 5-65®'o Ni and about 0*7'^ ^ C, or with 
chromium stools containing up to 7% CT and 0*7% C. In addition, 
the mechanical tests obtained after hardening and effectively tem- 
pering, are improved, up to a point, by increased elastic’ limit with un- 
diminished toughness. As a consequence, steels containing both 
nickel and chromium, in suitably adjusted ]>ropoi-tion.s. offer better 
meclianical t»ropertios and may be used for a greater variety of appli- 
cations, Ixith for large and small w'ork, than either straight nic kel or 
straight ^•hromiuni steels. 

Therein seems to be another feature of the time that has been coming 
for years, the greatly extended use of uickel-chromium steels. Several 
years ago ;\. McWilliain and K. J. Barnes published a series of heat- 
treatment studies on manganese, chromium, vanadium, and nickel steels 
of varying carbon content,® and in 1910 conducted a series of experiments 
on the vanadium-chromium, vanadium-nickel, and nickel-chromium 
scries, but some of the results were so extraordinary that it was thought 
advisable" to repeat the whole serie*" afresh for corroboration before 
publishing them. Many of the results have been used in practice, but 


* Iron uid Steel Inst., Mny, 191U and 1911 ; J.^ 1910, 033; 1911, 626. 



IRON AND STKRL. 


Sll 


circumstances prevented the systfinatie ^e^^^ Ikmuu n‘iH*ai,*rt One 
of the intercalinj' results uf tli# res<‘iir<h was tliis xrrv iinjtrovt'nient 
b} tein|>erinj' uj) to aln)iit ('. nienti<ined bv the author, and an 
example of this was published in ^n** id the I'ajH'rs 1^* M(' William and 
Barnes; the temperatures \aned f.,r tiid^rmt steels In'tween .StKl^and 
( . A similar elTei t is apprann;; in woik. that is iM'ing ilone now 
on an altogether dilTeimt typi- uf maimal, and that will j.robably l)e 
jmblisheil soon. * 

lanper bnttb'iw.ss 1 his siibjert has been so mm h tbs( ussed n'rentiv 
that it is Worth while quoting a j»ortion id I )iclven'»oir.s opinion on the 
subject. 

“Nickel-chromium steels, within wide r.ini»i‘s of composit ion. may 
sometimrt be made to give \erv low notrlud- bar test ri'snlts, i.r.. 
become brittle, if slowly cooled througli and fnuu a detinite range of 
temjieraturo below tlie critical point, after pteMous bardemiig It 
is nunarkable tliat tins (‘ilect. whnh mav be produii'd oi avoided at 
will, by varying the ( ooling rale jift* i tenipeimg. m sonn* way i on- 
neeted with the melting, lastifig. or forging of the steel. .**0 that one id 
tw’o lots (d ideiitieal analysi'i, and made bv the same piocess, may 
show’ marked lirittleiiess. or gnat toimhnc‘-s. a»«ordint» to whether the 
steel is slowly coohMi or ijuencheil aftci tcmpeiinLl at. saw I'HNl 
while the other batch gi\es go. d n suits imlepcndeiit I v of the < ooling 
rate. 

“This brittleness, winch is revealed by the not< lied bar test only 
(tensile and plain bend test giving not the least indnalion of its presenee) 
is undoubtedly connected with some alteration of tin* amorphous inter- 
erystalline cement, a characteristic feature being tlie inter granular 
fracture when broken at notches, of temper l)fittle stei-ls The mi< ro* 
sco[)e has failed utterly to re\eal the bast iblTcrcnei* m ap|M*aranee 
between two pieces of the .same .steel wlneh ha\e been bardeiicd alike, 
but difTcreiitlv tempered, one to prudm e biilthui'r»s tin* other toughness, 
and this is hardlv Mirpiismg if indi'i «l the ueaknc.-*^. whatever it is is 
eonfined to the bend, a few mulecuh s tlmk between the (r^staliine 
grains of .sorbomartensite Marked ti iiijMo-biittleness only, orciirs 
when oil or other hardening has prodmed a eompleti ly martioisitie. 
.Mructure. with no ferrite ine.slifs between tin : aileriHit^* grains, this 
being preci.sely the condition whn U gives the 1. t retfults when terufier- 
ing is pro]>erly carried out, hut the significurn <• <d this is at present not 
Very clear. 

Up to the present the ]irinM]*nl applicatiiins of nn kel-chromiurn 
steel have been in connection with war material, inelu<iiiig in this te-rm 
not merely guns, armour 4 »late. sind su on, but ships’ rTank-hafts, aero 
engine parts, etc., and the automobile induhtry- B t-eenjfs very pro- 
bable, however, that for more general engineering piirjHises, inhere high 
Btresaes have to be met, and es|)ecially where these are ijf the alternating 
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or tyjM*, int*‘Hsiv»*ly harciifiiiig and high i‘la«tic Unut nickel- 

chroinnirii will t(*nd to diHidan- tfiii,* Hoftor, and it is important to 

add, the loss tough rarhon ^t♦M•l.'’ 

The metallurgi<’.il world \a indehteil, t<j the lin<‘ spirit that has prompted 
Mr. William ( lark, Direetor of Vi4‘kers. l/imiietl, to permit the 

publiralion of such valuable results on a subject that is one of the 
features of the time. An attempt has been made to give the general 
reader a go<al idea of the trend* of tin* work, but for tliose s})ecially 
interested in it, the jiajjer itself mu.st be studierl 

Difficulty of Dktkumining thk Hkl.vtive 'rocoiiNKss, Brittle- 
ness, AND Hardness of Steels. 

<v. 

'I’he reeurnuit ddliculty of i-xplaining the exact meanings of simple 
words in common use. maiidy no d(uil)t br(‘au>^e t)f the inexactitude of 
our knowledge, recalls tin* many meetings that had to be held of a 
(’omtiiittt'c on the Xonnunlatiire i>f Met.tllography. and the amount of 
discussion that took place over delining the meanings of the terms then 
much in use. For many years tln‘re lias been much discussion on how 
to prove whether a steel is brittle or not, on how to ascertain the eom- 
parative degn'es of biittleiiess or toughness and even on what test 
jiroves brittleness in steel. During the past year the discussion has 
recurred iii a min'li inteiisitied form. W. 1 1 liatli(‘ld in an important 
paper” pays particular attention to the property of biittleiiess and the 
attempts to liiul a test, or series of te.sts, that will ensuie that any 
steel that is dangerously biittle fur the service recjuiied of it shall be 
diseovored Jiefovo being ]mt into use. This paper jtrovoked a most 
valuable discussion, an indication of the widespread inten‘8t in the sub- 
ject and the diirienUy of making clear definitions that will be generally 
accejiteil. Dickenson defines toughness as “ measured liy ascertain- 
ing the work of rupture when a notched bar is broken by a blow of 
adequate force," and its opposite, fra\gility or brittlenes.s, may bo 
inferred. Hatfield in elTeet holds that if a steel stands all the tests 
whilst it is whole and onlv shows brittleness when it is notched, it has 
only shown brittleness under one condition out of many ])Ossible, and 
that it should not be called brittle without qualification, but should bo 
referred to as showing notched-bar brittleness. Hatfiehl holds that if 
a part is not stressed beyond its elastic range, it must neces.Harily 
successfully withstand the stresses with w’hich it has to deal ; that there 
i.s a safety range of stress within which any given material may be 
stressed for an indefinite period ; that there is obv iously a minimum 
range of stress which, over a long period, will produce rupture. How- 
ever long this latter jn'riod may be, it' is clear that w^hilst on more or 
loss enijiirical calculations the stresses may have been shown not to 

• J, Jnst. Mtch. Eng,, 1919, 347. 533; J., 1919, 502a. 
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exceed the elawtu* limit <*f the |uvxt uruliT et^iiMiltTation, it Ih I'ortain 
that some hx^al pilinp up of s'^lA‘s^ mu<i have taken flare frvHlure 
riifturo. 

The number of te^^^ to wlin h metaU ar< ^\j]»]et ir.l in a imulern workn 
rCReareli h\bora1<'iy luav hi' mfeireif fii*iu the a« i tnini i){ the nn i hanu'iil 
tcKtH used by Uatliehl m the Wmv.m. I'nth Ih-ianh Lahmatory, of 
which he is head. “ 1 In* statir te^t< im hide teiisih'. lor'^ioii. bend, and 
Hrinell. I lie dynanue te'*t‘i iiieludeTln* lynd. ( 'harjiv, ainl Kreiiiont 
impact tests; the Stanton lefi at. il Mow te-t. t!»e Sankev. Vrnold. 
and Wohler alternat inj: ^ti.-.^ l, s.tv. ^ ||j.. sii..i.‘ -J. ioHe..|.e should also 
be included in this (aie::oi\ lli. ie ai.- aMo the dilh'itMit wear tests 
such ns tho.se deviled hv Stanton. S.mit. r aid otliei?.. hut thos.* just 
mentionHl represmt the on. s win. h th.- .in*li.-r nnph.vs in hi-* dilTerent 
investigatory work ’ 'I’ln* Izod. ( liiijv Kn'in..nt. and Stanton tests 
are all done on note hrd hais. In inv. "tii/ai im«j[ f.nliires tlie e\aininatioii 
of SiimpleS W inch h<l\ e dour e\< eilent “••t \ l. e is a u'fe.lt alK e desjiiti' 

the adverse opinions of some of tin* min'. Two niain tvjM's .d failure 
0('cur. First, there are those ‘ wln ie tli,‘ niatmal h.w riphtlv ht'eii 
assuni(‘d hv the enemeer to p.i'.^e^N s{;,n'jth .ind fr* . d.iin fr nn defeets, 
but where the niateiial has fail. d to I im' up to i. a^onahli* I'Vpi t lalions " , 
second, those *’ wlieie silit'-e.pi. ni exaii'iiuition has •d,,,\M, the inati'rial 
reasonably to possess niopirt’.' ali;. h th. .lejiieer a-sso. laied with it, 
but where faihiie lias ohvimi'.lv Ik. ii d«i«* to jnsutVn n nt kin.wh'dpe 
c’ to too empiinal tr.*a(nient on the p.ut of tin* . lejnu'er witli regard 
to the stressi'H with winrh he had to d* .d The author desenbes in 
considerable detail hn nn-tho.l of nu. -t fniliii' s then disr-usses 
the various mechaniral te-t-^ with ex.mipl. s. dvnm a valuable table of 
tin* results ribtaiiieil from ste. b n... d b,i dilTi lent purp»«ses limshinp 
with the nieehann al piop*Mties of .i || kie'wn ni< k. 1 < liromiuiii steel. 
W'hich is ein|)loved for a varntv ol puip*-"*' in vaii.uis Inat treated 
conditions 

“Speaking geneiallv, the v.nvme in* . h.iin. aj .oriditioiis of such 
alloy steels ])ro«lu< i*fl I'V sm . # s..ful hard, iui.l: followe.l bv siiitable 
tempering, are suffieientlv iiulnat..! b\ tie ii hardness llar^lneKs is 
here spoken of in the sens,, of resi-t.nee to jiem t rat ion hy a steel ball 
under a static load. When thest..! m of low 1 rd'e ss. .-av. Hrinell 
number, it may roason.iblv h*- .oi^-id. n*! 1 *. 1 ...• a*ten‘*ile sti^-ngth of 
45 5<t tons, accompanied by a Iul'Ii duitilitv .i^ nnasured in lerma of 
elongation and reduetion <'f are.i ; a h.;;!. i. 'tame to rupture iimler 
any form of notehe.l-bar imp.n t tv-t . a en,.d value iindi-r tlie Arnold 
alternating-stress test, but an indifTereni vnlm- undi r the standard 
blow of the Stanton test.. In. idi-nially, it will have a true Mastic limit 
in the neighbourhood of 2 j tr»ns. With a Hrinell har»lmsH of 275, 
the tensile strength will l»e iiu n-.wd to f>(i <ir> tons, witli an jnereas** in 
the maximam stress in torsion. The ductility will show' a substantia) 
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(lerroaKi*, wliPtluT jud^^l \iy the elongation and reduction of area in 
the teriHile or the dejjrree of twiHt ir# the tiirsion test* The energy 
abHorhtMi hy notched nnpurt lest picr-es will he ftnind at a lower value. 
Incidentally, theN^Iastie limit in ten^tion will he riiise<l to alwjut 4l>-5() 
tons, and the resistance under the Stantcm t«‘st will he very considerably 
increased. With still greater hanln<*ss the same general law is follow'ed, 
the elastic range lieing sti-adily increa.sed One or two features, how- 
ever, are <listin<tly woiih nothig, naiiu*ly • (o) Tlie Stanton test 

attains a niaMiiiuni of blows with a hardness value of about 

.iryt, afterw'ards ileireasing (Ij) 'I’he Arnold test falls to a ininimuni 
at about this same value, and then ns«*.s again One furtlier interest- 
ing feature is the increasi* in toughiu^ss of the material after jiassing 
the hardness numl>er of 

Tlie final section of the pajier deals with vaiiations m the meclianical 
properties in st«‘els of the same haidness. 'I'he steel was jmt into the 
condition in whu h it wcuild hear <i mavimum .stress of TiO (»,"» tons j)er 
Htpmre inch, ami in sample " .\ ” not4 lied-hai hntthuiess was j»roduced 
by slow looling from tlie tempering tempeiature. whilst in sample 
“ 11 ” notclied'har toughness was produeed by tpienching fmm that 
temperature. 'I’lie results aie as follows : 


Arnold test 
(’harpy test 
Iz(m 1 test . 
Fremont test 


A. 

Hi t) ft . lb 
11 .. .. 
\) kilns. 12 


H. 

‘J‘2! 

:W) | ft. lb 

tid .. .. 

2t> kilos. 


Round thesi' and similai re'-ults the controvei^y lages Ilatlield’s 
coiK'lusions an' 

(1) 'I’hat all the dillereiit foims of tests wlmli lia\»‘ been devised for 
the meehanu'al testing of steel hung out some infoimation of interest. 
The infoimation, however, derived from any p.irtuular test m'tsls jiire- 
fully eonsidering by the engineer in relation to the kind of work which 
he is calling upon his part to do. 

(2) Uyal biittlene.ss occurs with much le.ss fieniienev tlian appears 
to be generally imagined. As a r»\sull of lan'fiil investigation, lases of 
” apparent ' brittlenes.s of the material can be freijiiently shown t4) Ih* 
free from real brit.*lene.s,s. 

(IJ) Notched bar biittleness mii.''t be dissociated from true brittle 
ness, since whilst nott hed-bar brittleness is always afvsociated with true 
brittleness, true bnttleiie.ss does imt ueeessarily aeeompany nouhed-bar 
brittleness. 

(4) The tensile te>t is fumlameiitab .the other forms of mechanical 
testing being aii.xihary and useful in their way for supplementing our 
knowledge of steels when requimi for sj^eeifie purposes 

The divsi'ussion was remarkable for it*» interest and value, but the 
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wliolo Hubj*‘ct is so technical that it is oxtn‘nu'ly liitficult to givt» a short 
arruiint of it Sir Holn'rt Tluniijlit that tho Fft’iiiuiit system of 

wliuli h<' luul U'nihI f<»r iiumy vr.ir*i. was tlu‘ most n'liahlo y«*t 
iJisroviToil Hi* f»*lt Miri‘ tli.it if tji** h.ir without a u*( k was siihmittiHi 
to a sulHiwntlv hi'jh \»-lo«itv it wouhl >liuw tho iiiluTi'iit hrittliMiosH 
sliowM h\ tht* nut» lirtl h.ir tv^t Hr .'>wiiuh*?i thouj^lit that tin* author 
had toiifu‘'i-d two i[uiti* di^tiih t fiMtun--^. nanu lv, ri“*i''lanrt* to fati^Uii 
in vvhii-h tin* tnu* ••l.i>-tir limit mii-'t !ia\r a MUit rMlliii^r ftTrt't, and tin* 
low' r»**'i''taiu •* to .slunk tn wliuh tlu* i;**iu*iU' trim ‘ hntt Iriu'ss ” was 
usuallv aj»|*lK*d 

Mr .1 H. S. J)i(k. *n*>nn ( l.iimrd that |•«■lfr< tI^ drtimtr ilrtrnmnationM 
of tin? degrei* of hrilth*iu*ss wrrr mad»* on aMortaimng. hy tin* single 
blow noiThud'bar t(‘st. tlu* nadinuss with wlmh arra«k miild be pro- 
pngated under ti\«*«l ronditions whu h n*pii-i«*ntrii tlu* driiree of brittle- 
ness of the material liein^ tested Captain K W . Ihreh .isserted that 
the onlv hi itt leiie^s lu* kiU‘W was notehed-har hntthliess. 

Mr. H. K VerluirN siiul th.it the < ar a.xles of t lu* Slu‘llield 'rrainway 
svstem had at lii-'t lM*en made of mild ojM*n health .steel, they had 
Is'en sat isf.iet or\ foi alnait foiii \ears, aiut then fuotiires oe* urred at 
kev-wais or < li>se to wheel bosses .iiui about 25",, of the a\les had 
broken e\eiN veai In some i.ises. h.iir fraeture.s ha»l been observed 
through a iiiagnifving gl.is.s, and in other ia-«*s a geiuT.d itn stallisiition 
of the metal h.id .ipjteared to take phu e. N u kel ehroinmm steel had 
then been tried with .i slij/litiv laiLjer diameter of axle, and tlu* nnmlM*r 
of fni'tures h.id now been redmed to an a\erage of four |st annum 

.Mr. Ceakinan stat<*d that he had luNei h.id a failure with turbine 
discs with mang.iiie'.e nearly up to 2\b). Hr. .Suinton said that until 
roeeiitlv he h.id .ilw.ivs ihoiii.'ht that a iiiateiial w'hii'h was buttle under 
the notehed-bar test w*nild ha%e the teiuleiu v to i ra< k at sharp « orners, 
hut rei-eiitlv tlu-v h.id m.ide some ex|H*iiments. whieh lert.unlv did not 
show that etfetl. and I lie ri ‘-Mlt-i were in favour of Hr. Hatru ld's argu- 
ment Mr K. \V liarlnird saul that if i iigiiu eis weri- toeoiuli-mn big 
forgings »»M impar t te-t s w lien tlu* i ••suits of all t lu* nt her tj-sts \v«*re sutiH- 
faetorv thev would fieipu ntly bi* oUMl^'inning material siiitabh-jn every 
w’av for the jiurpose for whieh it was re<pnrt‘d. 

Dr. Stead wnil*- that he was rpiite m hannonv witli flu* author's eon- 
elusions, and mentioFu*d tliat it \|as w«*ll known that after a few years 
under heavv tratbu' almost all raiU if suhje<ted to the falling weight 
test when the heiuls of the rails wen* put m 1en«ioii. -niip|H*ii with a 
shoek of from 8- 15 foot-tons ; y»ro#)ouneer| examples id what the author 
called apparent brittleness for the .same rails, after planing ofT a layer 
of 1/16 inch from the s.urfaec^ st/>od a shm-k of foot-tons without 
breaking. The niierosrope revealed that the surface layers of the rail 
had been erushed to a d*pfh of I Uiti to 3 bK) of an inch. 

Col* H. B. Strang gave some iiny>ortant evidence. He showed photo* 
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graphfl of which liad l>ecn fired through mild steel at an angle, 

and in doing the work tin* |K)intH had very Hul^stantially l^ent. 

The Izod impact value was low, only 5 ft. -lb., and the nuiximuin stress 
W'as tK) tons (ht H<ftiare iiit li. The machining marks were still apparent 
on the contotir of these point. s Karh < ut formed a minute notch, and 
yet these e,\|K‘rimental shells had been d«*forim*d to the extent shown at 
a velocity exceeding lotM) fe4‘t |M‘r HOfonil witlmut fracture. He 
thought that clearly established *the author's com lusion that notch- 
bar brittleness must bo dissociated from tun* brittlene.ss, since it could 
hardly be said that these shells were in any sense britth*. He also 
put on record that his firm had, under fire proof tests, obtaim'il abnor- 
mally good results with plates which w'»>uld ni'Vir have reached the 
firing ground if the views held by some enthusiasts of the iriflwict test 
had been given the consideration they desired 

Dr Hatlield. in t In* coiirsr of his r4*pl\ , g.i v i* tin* t hree folbiwing tlefmi- 
tions : linil hiittlrnr.^s fnlrinsic biittlrm^s of 1 he stt***!. Apparent 
hnttl*‘nvsA. 'I’lu* kiml of bnltleness assoiiat^sl with a pait winch broke 
from causes otlmr tliaii intrinsic brittleness 4)f th«* .•'tie! Stitch hnttlr- 
nesa. Urittleness which was only t*) Im* iiis(s»\4*rcd bv imaiis of a 
notehed-bar test 

'I’he serious <pn*stion bc'liiml all this <li.scussion is. that when a test is 
place<l in specilicatioris, steel mu.st he nunle to pass that test, i‘ven if by 
MO doing it has to lie made of inferior (piality to what might bt* provided 
without the tc'st .Ml tlu'se spec ialist fiims rau makj* the sti‘el to pa.ss 
the notc'hed-bar shock test, but apparently tin* aut Inn’s firm lunsidcr 
that they <’an do better by tempering the ardour of the note lu‘d-]»ar 
te.st enthusiasts. Without pretending to decide sm li a c(uitroversial 
Hiihject. it seems to (In* writeT that the rc'alitirs an* not yet siifliciently 
clear to found a df’tinition of brittleiu'ss on tin* Itchaviour of a notched- 
bar only, and the discussnm lias made it plain that for the ])n*sent the 
propc*rtv should have some distinctive name* siicli as ‘ nutched bar brit- 
tlenc*ss. ’’ 'I’he authccr’s term ’'apparent britth'iiess.’ the luittlc'iiess of 
the article as distinct from the material, may probably U' found iLseful 
a« a tc'inporary colhniuial term, but one* to W discanh'd as soon as con- 
venient. whilst real bnttlenc\ss both ns to its nature and degn^o still 
remains a large field for further thought and ext>eriment. 

In a ]caper dealing with some* reevnt* advance's m tin* measurement of 
hanlness in metals. V 'riuunpson brings the almost c'^pially ditTiciilt 
Bubjeet of hardness i>f metals u|> to date. 

Ini'HK.\sk in SY.sTKM.\ric* in Works. 

A gratifying characteristic of the present 'time is the amount of 
systematic n'searcb that is l>oing done in iron and steel works in pre- 


J., 1919, 241b. 
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paration for tho indiwtrial warfart‘ that is Inmnd to follow the military 
peace. One's own consultation* work during the year has eonsisttni 
leas exclusively in the search after something new or in the elucidation 
of causes of trouble as in the cntit^il and eX|K'n!nental exaniination of 
practice in order to bring each iti'in of it u]t to the higliest ]»nditable 
standard a real tuning up. -Mc'^.‘*rs Hnintoiw. Win* and Wire 
.Manufacturer.*'. Mu.''*'elburgli. are th** 1.4t<*':t to »tc< t and set a|»art a 
^IsHial laboratory for the jiiiipo''r< of Jli*re exhanstivi* series 

of systematic re<earc]ie'< an* IxMiig made on the xaritui'* combinations 
of liciU-trcatmeMt and cold-work to prodme the best results for the 
needs of the indcwtric-* rhe\ M-rve. whi»h im hide ain raft and bright- 
drawn inatenaN 

New uSf*'« for allo\ and allovs arc abo the .‘»ubje<‘t of series of 

exiH'riment*^, and sjnM j.il attmlion is ln'ing paid to ilo* "tei'l tvpc* known 
a.s ".stainless” m •oiitie<tinn with the many new n-es to which it is 
now Ix'ing pnt, whicli will umloubtt dly b«‘ \eiv » tm-nlerahl v a»lded to 
in the near fuiiire now that the cmbarg«» on it.>< manufacture has lieen 
withdrawn, fordiiring tin* war ehroniium was so mm h in demand for 
W'ar material that it was dei-nu'd well that none should Im* spared for 
the maniifac tiire of *'tciinless "tec b. (hi** result that set ins to have Ixvn 
achievc'd is tliat -'tainlc'-s kni\cs. which at lir*'t lost tlnir »*dg»* r.ither 
more ea.sily than ordinary t arhon ste» b. can now be reln*d upon to keep 
a good rutting edge* for a reasonable time and piihaps .is well astlie best 
earls n stec'b 'I'Iicn’ c an in anv «asr be re sh.ii |i4*ned to any I'Xtent 
witli(» It afTec t ing their stainlesK piopcrt \ . 'I'lic probabh- fill lire develop- 
ments in the Use of this type* of ^te«l must be* gre*at 

The varied appli* ability of tin* nie kel e liroiiinini s|,.e*ls has already 
lK*en indie ate*d hut Sir liobe-rt liaeiti«*ld the in\<*ntor id mangunese 
sUtI wliirh one liael e onn* to i onsideT a lixt im*. has re*c<*iillv patented 
inoditications <d his still nniepie mat«-n<4l a»iortling to which a tougher 
steel is produeed by im rcasing the* siln on eont,nt from tt-ti to ‘i-r/*/,, 
with Itt IT'*,, mari‘g:inesj*. anel up to 2“„e.»rlMin , a manga mcm* steel of 
resistant epialitv with l(» 17'*,, manganese I I'*,, clipper, up to 2% 
e’arbon. and ‘2",, silieem. whnh may Is* tonghe m-ei bv lie atiiig^o 
(\ and epieiie liing in water, lias al,se» Ine ii ]»ate nted bv the same in\«‘n- 
tor.»* 

After four \ears of n'S<‘arcli the..ViiieTle an Malh aMe Castings Associa- 
tion re|Hirt.s preigress <d a mo.st practical kind from .January 1017, 
when their castings gave an average .strength ejf 'iO.H82 lb. (IH tons) 
j>er square ini h with an elongation less than to .March 1010, when 
the corresponding results were lb (22 8 toas) and 12^% 

elongation. 


Eng. Pat. I24»fi7, 1918; ./ . 1910, 371*. 
>> Eng. Pat. 125157, 191b; J., 1919, 
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The f>oHition with reference to the employment of electric furnacea 
in Bteel Mrneltiii^ in }i4*in>» very rarefuily re-examined. W. K. Moore, 
in a pajxT '* The rntroduetion of the Klertnc Furnac e into F’oundry 
practice,”^® clairaH that the eleetne^funuu 4* is the most eeonomieal for 
the prodm-tion of stei-l < astinj.^, especially from horin^s and lij^ht 
Hcrap. 

Mr. Co.smo .Ifihns in discu.s.sing the siilnl ami lupiul states of steel,** 
after deHcrihin^ the siirfaci* pheiionn-na of litpiid st<‘el as it Hows from 
the launder o[ an o|M‘n-h4*arth furnace, pointisl out that the laws i»ov 4 *rn- 
ing Hurface tension ap[ilied to samph's as usually taki-n from the l)ath. 
He emphasised the nec4\sMity of stinlying heating' curves of (picncluMl 
steels. 

The year has heen h<» prolific in ^;ood work that the remaifiinjj com- 
ments must 1)4‘ 4*ondense<l as much as possihh*. ami will be iriven shortly 
under th** lu'iidin^s <»f Ore**, Blast fiirniu**** and Cast-Iron, Iron and 
Htcel Manufai ture, Stmiies of the propi^rlii s ami tnatrmuit of Inui and 
Steel. 


< )kks. 

/roN ore. During tin* war the mimTal r«*s«>ur(«‘s of tin* rnit4*d Kini<- 
ilom have las'ii tak^-n sto<’k of with »reat th(»roii^hm‘ss. and the »*xtended 
use of hoim* iron or*' has alrisidy been mentioned.*'’ 

For the pn»ject4‘d State Iron and Stivl works in Qu»M‘nsland it i.s 
intended to ship ore fiom New C'atedonia to a North (Queensland [)ort.’'* 
Indian tndustnr.s durinq Ihr war 'fheiv is 4Xt raonlinary aetivity 
ami succe.ss in |»nKspeeiinii for non tue in India *’ Om* mmine en^Mneer 
informed me that Ins eomp.iny ha*! a larj^er sup|)ly of ^:ood ore tiian 
tin' Ciiited States Steel ( \»rporation. 

M atnjanvsi^or*'. It is ,stat<'d *** that the <lepo.**its of tin* man^ane.se 
mines of West .\friea simuhl im*4't mo.^t of Knyland’s reipiirements 
of man),{aiu'se for many years to * omr, ami that K^xyptian and .\frican 
manpine.***' mim's are more fa\i*urably situated than Indian ; with the 
rise in waj;es the 4)iitlook b»r the Imlian mines is .serious It is well to 
hear of ^)lentiful suppli«-s <if manjianeso 4»re, as m> sub>titiite for man- 
jjaiu'se in ste4‘l-makin»i has yet Ihs'Ii foiiml. 

In the Bi^iort of the Commis.sion to examine into the condition of 
iron ami steel watrk'' m Lorraine, eti-^.*'* it is stated that manganese 
was available 4Uily in small 4piantities, and attempts to use calcium 
carbitle as a partial substitute for deoxulisinj^ purposes resulttnl in the 
production of a hijih proportitui of waste .steel ; in fact no .satisfactory' 
substituti' for manganese was found. 

“ Amor. ElectnH'hom Soc., April, *1919 ; J.,' 1919 , 420 a. 

*• W. Sootlmnl Iron and Stool In**!.. IXx*., 1918 ; J., 1919 . 6 r, 

“ J., ipi9. 477 il >• J., 1919, 416r. ” J., 1919, 27b, 

»• 1919, l^B, 4580. *■ y., 1919. 422*. 
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Tuyig^ten ore. — Pre-war reijuireinents of tunpttvn on» in the Tnit^'d 
States were alK>ut 2(XM) tons. 'Ilu* war deiuatul was for 75tH) tons (the 
estimated Thinese output in The inereased denmiid for 

Tnited Kingdom may lx* jmlpMl f^om the fait tha» hy Kel)riiarv llMti, 
tJ<KK> to tons of hi^h -.''priMi steel |nT .inniiiii w.i'* made, 

whilst in lOlS tlu* output had timmi to inn>< |M raniiiiiu, 

<untainin^ some It \^'\j tun^i-tiui 

Mitli/Ulermnt itn s An aiN ount hv*S. .1 .iuliiwtoiu* ■* of the molvb- 
deiiiim resoiin es of the Kmpire is important, as luolvlsieiiiini is always 
a possible substitute for tunirsti-n m hii;h s^mmI and othtT special 
steels. 

.IfMihtt' I..iir^e deposits »)f apatite ha\e bt-m f*)und in India, and 
it ha^i lioe'n sujjgcsted .to use this for ennrhmjj Imliaii basn- ete.^- 

'riie writer was working; on material from these d« p»>sits for Messrs. 
Tatas ilurin{» PHS, b«it)i fr<im this view and from that <'f tin' niaiiiifae' 
ture of HU|>«‘rphosphate. S<ime portions of the d«’p«»sit ari* sutlieimti v 
ferruginous to be treated as hmhlv phosphorie ores, wlinli will be of 
^jreat lolvanta^' m the future for the nianufa^ t ure of lii;:hl\ phospliorie 
pi^-iron for the usual well-known purpose'^ for wlm h it is enipIo\ed iti 
indust r \ . 

HlXsI' Pt’MWCK ( A.sr-lHoS. 

There is no doubt that the jtroper nianijuilatioii of the shi^s is one of 
the ‘.'Tyat seerets of the ^uci esvful inanufaet ur«* of iron and strel \ b. 
Feild deal" with shijj ('oiitn*! m tin* bla"l furinoe b\ means <»i vis- 
cosity tables ,M Neumann di.sc uss,*> the sNwim, hnie. aluniina, 
silic'u. in ii'lation to bla^t fuinaee slaj.!" and cenn-nis The important 
subjc'ct «»f tin' chanine of bhi"t furiunc' pas has Uen dealt with bv 
W. II. tb'llert.-’-' 

Diirinp the war the data Imn and St#. I <’.» made sullnnnt ferro- 
iiianpani'.Hi' for their own re<nnrenients from tlnir own liitlian or'k, and 
exjMirted considerable <juantitn's to l*nit<-d Kinpdom and I’ S .\ . and 
in the later stapes of tlie war tlie ib'iipal Iron and Sti rl Co. k«'pt one of 
their bla.st furnaees on ferro inanpaneH.* th#' whole time -” Ah the 
writer, whilst metalliirpieal advisi'r tf> tin* Indian .MiinitionK Hoard, 
showed how' by takinp mily one e\p#it from home this « oiihl 1 m» 
doin' .sue* evsfiill) and thus help ^t In* suppK of f. iiw in.inpaiiese to the 
Allies and s.ivc‘ min h freiphi. it wa*. pratifvinp to s<-<* that this 
venture had U-eii the main » aii-e of th** pocel |>rotit s of t In* Henpal Cn. 
in 191S. 


* J., 1919, •J4Hr, 3hl»R. J 191K, 41Kr. ** J., 1919, 1!28r. 

Chrm. an/1 Met, Kng , 191 *<. 18 , 294 ; J . 1918 , T,ios. 

*• Stahl II. Kuen, 1018, 38. Oo.l ; J , I9IH. 770a. 

»- Blast Fur. and Sud plant, lOlP, ?, 334; 1919, ti37A 

*• J., 1919, 27». 
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In 1916 Hhortttjrc of Spaiiinh ore aiul later of Rriey ore necessitated 
the use of steel turninj^s ut the* hlast.^lnrnuees of an iron-works in the 
north of France.-^ At first the use of 10'*;^ of the weij'ht r)f jnR produced 
fifave trouble, lui^ lat^T up to r)0%^vvas use<l. and with the complete 
failure of ironstone, a Hue<essful attempt vvas made to use turnings 
exclusively. In 1915 three blast furna(«‘s, twn on ha*matite and one on 
basic, pig-iron, worked (piite legularly lui turnings alone, the monthly 
consumption exeerding 25,tMXt tofis. 'I’lie out[>ut of a furnace burning 
2(K) tons of coke per <lav was MX) tons of pig-iron when using ore atid 
445 tons when using steel turnings. So the process inight prove to l>c 
advuntageou.s even when the co.st of the pig is not decreased. This is 
a mo.st intere.sting experieiue, l>ut in each rase the adoptirin of a similar 
process wouM have to l)e ronipand with that f>f.thi* i-onversfon f)f the 
steel turriing.s into steel ingot.s. 

Stkki. .MANi'KArii-ur. 

Amongst the geneial survey of processes and materials, refractories 
have not been neglect»*d. This will be dealt with fully elsewhen*. but 
the paper on " Music refnicton(‘s for npen-he.iit Iw, ’ by F S. McDriwt*!! 
and U. M llowe,”"^ leconls the results of a .study of the subject such as 
inany had to make dming the war. In recent years cah ined magnesite 
has graduallv been replaeing ealein»‘d dolomite for b.isK open-hearths, 
but since 1911 «ahineil dolomite had tt> be hugely suhstituteil for 
magnesite on account of the .shortage* of tin* latter; stccl-niakers are 
graduallv returning to the use of magnesite, which mon* than com- 
pensates in extra wear for its higher pi ice. In Imlia we wen* fa\ourably 
placed in having magne.site from our <iw'ii mines, althougli at first there 
was a dilliculty in using it owing to its extraordinary purity. (’. H and 
N. I). Kiihsdah* recommend the usi* of their steel standarils a.s a help 
in controlling mamifaiture to meet tin- reqmicment s of specilicationa, 
and T[. Brearley takes the oppoMte ^iew’ Standards are certainly 
very fashionable and one is .able to u.'^e them at peiiods when the tyjie 
of one’s work vaiies \ciy mmh. The standard*^, where possible, should 
b»* of one/s own preparati»m, but even then it is mrere>ting and valuable 
to check them against .some otlu*r worker nr group of workers such 
as have prodm eil the l\ids<lale standanls. The Iron and Steel Institute 
is making ehlho^^t^ arrangements t« supply standards for analysis. 

In a |Miper on The acid hearth and slag,*'®* J 11 Whiteley and 
A. K. Halliniond doM-nbe the inicrostructure and mineral constitution 
of acid slags and acid hearth.s, and R. Vaneske deals with deo.xida- 

A. Tripirr, Coinjit*.-* r€nd Soc. /«»/ .t/oij, 1919. 108, o8 ; J., 1919, 637 a . 

, BUiM Fur. anti Strtf Plant, 1919. 7, 227 ; J.. 'i919, 4tV4A. 

** J., 1910, lax. *** 1919, 97 r. 

« J, Irontimi Stni Injtt., 1919. I. 199; J., 1919, .167%. 

•• J* Iron anti 1919, I, 2.V> ; J., 1919, 5.17 a. 
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tion and the influcnoe of lime on eiiiiihbnuiu in the acid o[»en-hearth 
furnace. 4^ 

A pro((*ss that has altractod a con>i<leral>h‘ amount of attention is 
repre.sented hv patents of V. D.jir and the .Mins Steel t’o.” This 
priK-ess starts after the poum»>: of tin* in*;ol Anurdm^ to the first 
patent the steel is immrrsfd hot m a solution « ontaimri;' nitne. sul)ihuric, 
or .sulphurous arid and an ammonium nuiipouiul. piefrrahlv with the 
addition of ammonia, r.tj. 3 < \\t. of irtliie a« id. 2 of Mil|iliuri(' acid, 2| 
of ammonium ehloride. and of stronjii "i lojiior ammonia in ItXK) 
qrts. of \Nater lii the Si'coiid j»atent, fre-^lilv « ast in;;ots, as so<>n as 
they ean he strij)|)ed fnirii the m(»uld. aiul while the interior is still 
in a molten (ondition, are imineised in wal«-r »ii in a solution which will 
generate hydrogen oij the siiifaie of tlo iiij^ot The ingot remains 
submerged sulliiiently long t<» ]»ie\int m.diMenn* of the steel when 
withdraw II. iiy some it is eon^ideied that tin* h\diog(>n formed may 
have a heneticial iniliieiiie on tin* "tet'!. hut pos'^ihU tin* etlert may Is* 
partly due to a supeiior structure <»f tin* ingot prod in ed hy the rapid 
coc»ling. Tin* natun* of tin* dith triHe^ in prop, jtn s between Mins 
and untreated *'teels and tin* irasoiis for tin* dilh n iires an* Uith under 
inve.stigatioti 

J. (’. W. flumfrev . man interesting paper on m.H m et< hingand mar ro- 
lirinting,*** details, with \m\ heautifull\ pnslined piints as <*.xamples, 
his nictlnxls of siud\ing tin* strintun* of ingots Tin* im)K)rtaiice of 
this kind of study lies in the mflueim* that the original stnnturc of the 
ingot srems to exert througli tin* wln*le subst ijiient stages of inaiiufae> 
ture. Om? would like to see a (omparative stinly of examples of Mms 
and ordinary steel ingots by lluinfrey’s met hoc! 

H. F. liagley ha.s (ontimied lns \aluahle studies «»f stwl uianufac' 
ture in a ]>aj)er on ’ Modrrn sImI ijiet.dlurg\ . (ahniation and coiu- 
pari.son of proce8.ses.* 

.f. JI. Andrew ainl (i \\\. (Ire«-n,*'* m a paper on the ’* Manufiwture 
and working tif higli speed steel. ' gi\e the pia<tire at the (){N‘nshaw 
works of Sir \V. (i. Armstr<»ng. Whiiwoiih ami ('o. Ltd. In “The 
moleenlar constitutions of high sjrte.i «.!♦■< I and t heir rorrelatjons w^ith 
lathe etliriencies,’' by J. (). Arnold and F. Ibbotson.®' with a note by 
F. ('. Thompson, the more theoretnal asp»*rts rj l!.e <|uestion are given 
as the results of the culminating * \p«-nrin nts of a hmg series of re- 
.searches on the carbides in steel 'rin si- are followed by a consideration 
of the correlated influences on tlie beha\n»ur of tlie steel.H in practice. 

Another example has Ix^en patented of the rnanufarture of spongy 

” Eng. Pats. 12446.3 and I2I46,\ HMO; J . 1010, ,371a. 

** J. Iron and SUd^InM , foid.l, 27.3; J., 1010, 368a* 

»* Ibid., 143; ./., 1919, 368a. 

»• Ibid., 305; J., 1910. 368a. Ibid., 44r7 ; J., IflO, 419 a. 

*• A. Frankignoul, Eng. P*t. 125194, 191%; J., 1910, 372a, 



RBTORTS or THK PAOORBM OP APPLISD OHEICISTAV. 


m 

metal by meanH of the reducing action of producer gas and its subse- 
quent refining, in this rase in an eleqjlric fumare. 

I). Hanson and J. K. Hurst ^ deal with improvements in the case- 
hardening proce.sH. They point oii^ that case-hardening at or above 
temls to the formation of a hy|M‘r-eute<‘toid layer in the rase, 
which is a frerpient source of flaking and grinding cracks. The practi<‘e 
of refimitg .*UTo case-hardening steel at a tr-mperature lower than 

the carburisirjg temj>erature ternts to aggravate this trouble. I’rouble 
from this caii.si' may be avoided by (a) (piencliing the steel from a teni- 
}H»rature at which the excess carbide is dissolved, {h) modifying the 
treatment during carburi.sing in such a manner that a ca.se of practi- 
<’,ally euteetoid composition is obtained. Of these {f/) is preferrctl. 

fn a paper before the Manchester Literary and.lMnlo.sophical Society 
W. A. Macfadyeii shows how worn steel parts may be salved b}* 
electro- plating with pure iron, whi<*h may tlien be case-hardened. 

(J. 'raylor '** gives some points in the maiuifa<‘tiire of files that nr« 
well worth the attention of tho.‘*e intere.sted. 

J. O. Arnold, who has made such a spei ial study rd the constitution 
of high-sp<‘ed st(‘els, has patented a steel of the following composition : 

(’ O-fif), Si 0*35, Mn ('r 3*25, V l'2r>. Mo 7 which amounts 
to the substitution of the u.sual js*rci‘ntage of tungsten by one-hall 
to more than one-third of the percentage of molybdenum. 

Several stiulies of electric, welds and welding have b(‘en published. 
K. K. Thum,^^ referring to the welding of tool steel, does not ignore 
the weaknesses of the proce.ss, and shows how they have been over- 
come. T. T. Heaton considers that further research is needed to 
establish useful working test methods. J. H. Davies considers that 
for oxy-acetylone welding pure acetylene and accurate adjustment of 
the mixe<l gases to give a neutral atmosphere are essential. In a pajH*r 
on “ Determination of oxygen aiul nitrogen in electric weld metal," 
by .1. H. Paterson aii<l H. Blair, a general .Mirvey of the subject is 
given with results of series of exjMTimeiits. Referiing to the metal ^ 
de|><».siteil in the weld, the authors .^tate that it has unfortunately been 
found to,be faulty in its mechanical proj'erties. Udng wanting in tough- 
ness and ductility. The |>ercentage of oxygen in the weld varied from 
0*13 to 0-37 with one result at 0*7r)3’\,. and of nitrogen 0n8 to 0*14%. 

'Hie history and present practice of .the Ameiiran pyrophoric (‘erium- 
iron alloy industry is given by A. Hirsch.*’ 

•• J. Iran anti SUel //m/., 1919, I, 383; 7.. 1919, 638a. 

J.. 1919, lOlR. 

“ J. Iron and SUcl //w/., 1919, I, 3-k’». 

Kng. Tat, 132082, 1918; J., 1,919 826a. 

Chtm. and Mrt. Kng., 1918. 19, 301 ; J., 1918. 738a. 

** Inst. Mech. Eng., Nov., 1918 ; J., 1919, 145a. 

Inct. Mech. Eng., Xm.. 1919; J.. 1919, 145a. ** J., 1919, 328t 

«* Chem, ai^ J/ei. Kng,, 1918, 19 , 510; 1918, 737 a. 
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Treatment and Prorertiks of Iron and Steel. 

j 

T. Pak(*r 8iiinniunM‘.s Ins woik mi tin- .siilgnt of tht* orrluiiiMl 

in III a |)a]K*r U^forr tlio Kaiiwlav Sm n tx 

|{. Hu»*r with the inehin*: an<l frre/iiifz teinj>4Tatiire.«* of the 

tniteitic in iron-carhon alios s aiuf tli«* forniatuMi of jrroy eaHt-imn. 
In east-iron, j»refernhly of about -.V\, tarlnm. the existence of two 
distinct eutectic arrests is shossii. tlie Ai;»her the austenite ^rapliite one 
at and the lower the aiisteinti t enuMit ite one at 1144® ('. 

'riie author is of ojiinion that he has j.io\rd l>\ his i iir\ es that j^raphite 
in ^trev pip-iron ciin separati* <Iin<tI\ fn»in tin* lupiid phase and 
need not necessarily he the result of the de. ompositmn «d pre-existinp 
lenient ite. 

X nufs A series of ]ia|K‘is (ui the application of X-ruNs to the 
testinp of metals was read before tin* K.iraday S<M ict v P A. HjhI- 
liehl. S A. Main, and J lirook.sbank. testinp the absorbing power of 
steels under X-ravs, record the relative absorlunt; powers of chronmiTn 
and nickel-chromium steels in coinpaiison \m!Ii Swedish charcoal 
iron as a standard, f h\ Jenkm states that the detection rd hair- 
c'racks in aeroplane crank shafts bv radiopraphv i.^ not possible. (J. 
Pespoiule found it cillite feasible to deteil fault V places of IJ"', of 
the total thickness of a layer of iron 'Phe method is also very con- 
venient for the e.xammation of reinforced lomiete to detei t rustinp of 
iron lejnforcirip bars. 

“ Flaky " and “ tvo^vly * stul. In tin* opinion of K (dolitti.^** flaky 
and w’oody structures are not formed ns cracks in the inpot. but oripinat^ 
as inter-crvstalline cracks probably mtensified bv inclusions and sepre- 
pation.s. Hot jKUirinp is recommended ^ hroimum stec*! made from 
pure riiaterial.H under redin inp rouditions will never develop flakes eitlier 
diirinp eastinp or .siib.secjiient forpinp. In ^\orkinp. (he ferrite round 
An oxidisinp slap inehision flattens out into a thin s}|i-c t. and if the* piece 
IS .strained beyonil the elastic limit the weaker ferrite !•* fractured. 
Heatinp to iniMi f\ fur 12-1-'^ hmirs in a ledminp atmosphere will 
allow equilibrium to l>e e.stabli.shed in defeetive metal, and a*wocMiy 
or flaky structtire may be cured by heat-treatmerit . 

“ Flake.s ” m steel arc* also c*onsiderecl by II St ^ ri^ and by A. W . 
liorenz.^® The former pives a crit*i< al review of the literature Iiearinp 
on oxides and other irirlu.sions in steel sepiepations, the effect of blow- 

J , 1918, 736a, 

•• Z. angfw. Chmi., 19IK, 31, ‘2*2, , 1919, 107a. 

J., 1919, 419a. * ' 

• Chem. and J/fl. Eng., 1919, 20, 271 ; J., 1919, 289a. 

“ Jbtd., 342, 478 ; -f.. 1910. 368a. 6S3a. 

Ibid., 21, 203; J., 1919, 773*. 



holes, et<^ The flaky fractures investigated are ascribed chiefly to 
non-inetallic inclusions and in a less degree to cracks, blow-holes, and 
segregations. The latter author records that when using graphite 
on the ingot moulds good forgings were obtained, but that with 

tar on the moulds there were Hev4*ral wasters. Whilst the use of tar 
is not held altogether responsible for the trouble, the author concludes 
that fibrous structun* is often due to t In; [)re.senee 4>f gas cavities, 
which, during working, l>ecuim* «<pie<*zed out into thin streaks without 
lieing welded. 

Another ]mhht on tin* same subject is “ On the woody structures 
of fractures of transverse te.st |»n‘C 4‘s tak‘ n from c«‘rtain s|H*cial steels,’' 
by J. J. Cohadi*.'‘» 

Ilardenimf wirr. \ metliod of hardening and tcni|sMing steel or 
other metal wire ha.s been pat4‘nted '*'* mu onling to which the wire is 
caused to triiVi*! under oil. Klectri<* conductors an* attacin'd to two 
rolls and the circuit is <‘<»m|‘h‘te<l by the portion of tin* win* travelling 
Iwtw'cen the two rolls. Tin* heating of the wire is aci’omplished by this 
means out of contui t with air. 

The tInTmO'i'lectrn- nieasiiienn*nt of the critnal ranges of pure iron 
has Is'en undci-taken by f». K Burgess and ll. Scott The Ae3 
point of iron of purity is given as slightly above and 

Aril just b«*low IKK)" (’, as foutnl by thermal, i rystallogiaphn*, magnetic, 
electric resistainr, and dilatation meflnMls. A‘J was indicated by a 
break at 7f)S" (\, but n<» discontinuity was observed below’ tins tempera- 
ture. Kvidently the authors have resiiscMtated /^-iron notwithstanding 
its famous " funeral " in another place, for the results are regarded as 
showing that A2 and A3 are critical points delineating a-, /?-, and y- 
iron, 'fhe results from this source are always reliable and each one can 
make iiis own deiliu'tion.s. 

Ij. A. Wild describes a promising nu*tliod c:>f measuring the magnetic 
hanlne.ss of ferrous metals and shows its utility for currying out rew'areh 
work on thermal treatment. 

A. Met’ance gives an interesting paper on the carburisation of iron 
at Unv temjieraturcs.^ 

In a note on the liquidus in the iron-carbmi diagram (1. (’esaro 
details his rca.sons for considering the formula of the carbide of iron 
to be Fe„C’ and riie iron to be present as Fe,. 


ln»a and Stri’l Inst.. N'pt.: 11^19, 773 a. 

H. Aloxaniler, W. T. Vint, aiul H. A\ery, Kng. Tat. 123180, 1918; J., 1919, 

371 a . 

*• JinlL Burroii Stamhiriffi, 1918 , 14 , 13 , J., 1919 , 417 a . 

*7 Faraday Svk.. .Iiii\ 14. 1919; 1919, 581a. 

w J. Iron anit Steel Jpwit., 1919, I, 437 ; J., 1919. 367a. 



noK Aim fmnt. 


St5 

Several papers have recently been publishcnl on the stnictoie of tke 
iron-carbon-chromiiini alloys, ilotably one by T. Murakami.*^ 

The influence of the rate of coolinp on the hartiening of carbon steels 
has been investigated by A. M. Pc^rtrvin and M. (larvin.®* The paper 
ia too long and technical to be cflici«*iuly i ondensed here, but a careful 
study of it and the disciKhion which fulh»wed >honld In» made by all 
w'ho arc interested in either the theor\ or the practi^'e of hardening and 
tempering steels. 

Sri. Rf'p, Toftohu Imp. I ntr., U»18. 7. LM7 : . llUt). L\'^7 a. 

J. Iron and Sftti Injft., 1U19, I, 4«i!» : J . lUlS, 118a. 
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iMKTALLUK(;Y ok tiik non kkukous metals. 

Ih Wiij.iwi (i \V\«;ni:i{. 

(■uit.snltni4f Mi talli(iffist, (ittntfr T llullnimtf tint! ('a., Ltd.^ 

I'i, J^JnnH4(i Stint, /jinir/imi^r, Lni\iliin A’. ll. 

Af.TMoivjii |)inj»ns>i III noil fi MuiiH in«‘t.illiir<iy iriiniti tl «lunnj» t lu* year 
llMl) hIioum points of inttH"!, tirliiiK.il in.ittfi'i iiavr been, 

|>erlni|iM, soiiirw liat ovois 1 i.i« 1 «»\\«m 1 Ii\ ononin ( on'Mb’ral uins 'rin* y»*ar 
he^an witli lai^'r stoi ks of inrtals iiiiiint tin* rontiol of the Allied 
(loviTiunfnt s hut. iinih i the iiilliieiue <d a }.treatlv in< lea^iiiji' demand, 
acicnt Mated hy hihour tiouhhs, l.n k of fuel, and dilli< iilties of tran- 
H|)ort, ilurin^ the elosm^ months theie was a real sc, in it v es|H*cially of 
lead, which was .soon lellccted in tln‘ ptiees ijUoteil on the markets 
throughout the woild. 

'I’he formation, undei Hoyal Chartei. of an lm|Hiial .Miia*ral Re- 
Hosomei's Ruieaii * inav well ha\e .in impoitant inlliieMi e on the future 
of the industiies of this eounti\ and of the I'aniMte 'I'he immediale 
jairposes of the Ruie.ui an*, .imonn otheis, to »olle<t, looidinati*. and 
liisseminate mfonnalion ;is to the leNounes, |»iodintioM. tieatmeiit, 
Lonsum|it ion and reijmienieiits of e\eiy mineial and metal. Suh- 
eommittees ha\e been fornn d bv tlie Rnieau, U|)on sc\eral of which the 
Society of (’hemn'al Industry is repiescnted 

The older Mineral Resounes Ih’pail inent of the Ministry of Muni- 
tions has been disbanded, but apparently the Hoard of Trade is con- 
tinuing to some I'xtcnt its actiMlies, for it is the latter depart inent which 
lias a])i<ointed a " N\>n Immuous Miniiii' (’ommissioii to inventieate and 
re|Hnt upon the pre.simt condition and economical po.ssibilities of non- 
ferrous mining and to m.ike recommendations as to .such tJovern- 
iiieiit actitni as may be expedient iif regard then'to The industries 
I'oncerned aie alsi> forming bodies aiul ctnnnnttees, c 7 . the < 'ornisli 
(’hainber <.*f Mines (tin. etc.), and the Lead and /iiu' Mine Owmers’ 
As.sociation. (Mlicial iinjniry is mm’ proi-eeding and it will be interest- 
ing to see what etloit will be made to remove the \arious anomalies, 
and R'concile the contlicting interests, now existing. 

In eonnection with the .scheme of the Goveniment Department of 


» J , 1019. 460fe. 
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Sfientitic and Industrial K»*vear»h. tin* Hnti,>li NonFi rmu, t.ils 
llo.scarcli Associ.ition )i*is Ikmmi /«»rmrd. wiili lit>aii()uarti‘rs in Binmn;'' 
ham and with Mr Kriu*"! A Smith as S«‘(n‘t.irv. for tht' purjKisr of 
promoting' H‘Si an h and othrr stnmtilir woik in 4 uniii't tion with tin* 
8tu<ly. protlin t KMi. t I'-at int-nl . aiid utih>atit*n *d lum fi'rr4>us m^■fai.’^ ami 
alh>ys It will la* irfalh-ii that tin* 1 mi\ 4*1 mmiif pl.ofl a inilimn ‘*t»‘r' 
lin^ lit t 111 * 4I1S j» 4 »sal 4 »f t hi* Ki-'M-ai 4 h I h-| >.11 1 tm nt t h m.i hh* it to I'lu amiam* 
till* induct ri4*** t44 umh'rtaki* r4*''4*ar4 h and that t In* hi Mio j'lo^uh 4I f4ir a 
c-ont riliiif ion hv tin* ( l 4 »\ i-i nnunt !•» tin* fnml' <if a j‘|ii 4 »\ i*il \vsi*< lations. 
in projiortion to tin* anioiint rai‘«4 4! li\ t ht* iiniiist i \ iisrlf Tin* K4*|t4*rt 
of till* AiImmuv ('mimii - for IIM^* I‘.< aj-att ftoin its ;^. iiiial inti ii’st. 
contains fi'w ri'fi-ii-iici*'^ ti^ non fi-nous naialhii^N Tin* ifport of tin* 
"rin-Tuni^sti-n Krstanh Hoard is im-iitioiud and aN.i tin* woik of tin* 
C'opprr and /mk ( 'oiiiniit tii* 

\Nith I 4 *;iiir 4 l to proon'ss 4 *f a i ;4 m ra) nitnr** tin* flotation proi i'nh 
of 01 c I 0114 t nt I at ion 4 ont inu< s to show inn a hh* aii \ a iii i s, a ini lii* vi*lop* 
inriit*' of a far iciithinu iharaitoi an* pn-ilntiil for tin* mar fiiturc, 
|»rohahl\ in tin* iliriition of tin* lh*tati 4 «ii of osnlisi-ii imm'rals The 
('ottrcll 4 h ( f r<*st at i 4 * iin t’iioil of fiinn* and 4I11S1 pri 4 ipit.it nm. first 
d 4 *\ 4 *l 4 )p 4 *il t 44 iiiiTii;ati* 4 »hji « tion »hh* ami ilamav'in}: finiii*s. lontinin's 
to fimi cAti-mhil appin at ion*, not 4 >nlv in tin* ii* 4 «i\ 4 ‘r\ of \aluahh* hy- 
proiiin I !s. hut as an 4 *s>i ntial portion of proi e.ss j>)anfs Hr 4 4 *nt inm 
pr 4 »N 4 'nn*nt s Inm* hi-ni ih st iihi d in liitail h\ K F '1 loiin 

In his pM'snient lal a 4 i(iii*s>. hifoit* 1 hr Institution of Minin;' ami 
M«*tal I'li;:). ii F Ihiard ' nnMik.d that if aiuihl prohahU hi* 4 *on- 
( 4 * 4 l 4 * 4 | that tin* piaitici* of flotation has hioiiL’ht ahoiit ;:ri*at 4 *r pro;:rrhH 
III nntallmoN than an\ ot hir sm<jh* inMntnm In adilitnui to tin* 
im ri'asi'ii rr< o \ riirs of niMn-ral lim* to t h*- ahilit \ id t his nnt hot! to 4 Ira I 
4 *fTr 4 *tiV 4 *l\ with s]iiii 4 *s. Its adoption has h i) to a ^ji in ral sjin phfnat ion 
of 4*0114 4 *nt ration pnw 1 4 lur 4 ‘. with a 4 orn "poiniini* ii dintniii of W 4 »rkinii 
(lists. A oimmI ilrs 4 *n[»tion id tin* 4 h*si;;n ami m ral opi ratnui iif liifTi-r- 
riit types fd flotation ap|»aratiis has Ih-imi ;ii\ 4 *n h\ A \V Fahri nw aid.'* 
and It is appropriate to n fi-r In-ri* tii tin* pajs-r of far -ri-ai hm;; inij»or 
tame ri*4*entlv nail hv II. L Sulrnan eiitith'il “ A ( out rihul nfli fofln* 
Stmly of Flotation rhalin;: with th<- j»iin 4 ipli*s uii'ierlyin;/ the rmw 
reco^ftiised pra^ tni* 

d’he iioln V 4 if o\ erseas’ f o»\ i-rnnT* n^s has h# i-n to loi-ter tin* treatment 
of ori'S in tin* i-ouritrv 4 )f orijiin m far as pos.jhle ami F A 'rfn»rnsonA 

• Hi j^>rt of A if I t-ory for onliji^ nud J littfurfh. If M. Station* 

ery Offiie (Ciinl 3 JO). HMD. 

• Ch^m. tirtfi Mft Knfj . IfMO. 20» **'i . J , HMD, 

• InM. M\t\ and M*t Hull IT<i, HMD, J<rTli 

‘ Chrnt. and Mr! Kuy . HMm, 19. 77, IlM*; -/ , IDID. 41 1 . 

• InM. M\k. and Hull. 1 J' J . /, HMD. 4 'n'ii ; IDjn, J 7 a, 

’ Can. Min. J., 1919, 40, tKiJ. . 
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Ill his a<l<Jn-^s hcfon- tin* Iritci national Minin” Convention at Xclson, 
ii.e., taking an )iih thenn* the revi\al of local ore treatment, jiointed out 
that, owin^5 to rer«*nt (levi-lojmicnts in two lieUlH, flotation and hydro- 
nietallurj^v, smelt in” has no longer the Hiipremaey in ore treatment that 
it hirmerly enjoy<*d. 'The ”reat advaiita”** wlm h lies in mixing orea for 
HMieltini^ does not a]»|)ly to hydionietaliiirjjy ; in fact, the jilaht treat* 
in).5 ore fiom one mine is likely to have a simpler prohlem. 

(I OLD \M) SlIAKK. 

There has hren Mn”iil.iily little proj^iess rejiintctl lelaliri” to the 
nnM.ullui^y the pm'miis met.ds. so f.ii as their e>Ltraetioii is ('on- 
eeriKMl. 'I'. It. Cioue's impoitant < ommunn ation .^howin^ th<' henetieial 
results ohtaifiiMl hv <le aeratin” < \ 4 in 1 de soLutions pievioiis to precipita- 
tion was refened to in last Nears Ki'poit It will he ii-memhered that, 
^ir^iiin^ that while o\y”cn is ntMcs.-'aiy f<»r the dissolution of j^old hy 
cyanide, its pieseme mii^t ho undesiiahlo in the u-dintion proi»*ss of 
precipitation, he applied a continuous \a(uuni to tin* pM‘”nant solu- 
tions duiiii” their Ilow' to the precipitation juesst's 'I’liis process has 
now hcen installed at some dozen m* so nulls ■' \n il h satisf.n tory ilci rcasi's 
in tiu’ consumption of cyanide and zinc, .ind the pioduction of a purer 
bullion. <». ^r. llansiuC* found that hy he.itiii” the j>ie”nant solution 
to 7r»” S(C(^ to prinifiitate copper, similar de-aeration was cfTected. 
but. at a higher cost than bv CroNNe's met Inal. 

'Pile recoNiM'V of ‘'liver and ”»»ld fiom ciutain man”anifeious ores by 
h vtlro-nielallurjiic.d methoils of tieatrneiit picsents dilPn iilties which 
M. 11. Caron prop<iscs to overcome by a ])re-rciluction. In this pro- 
cess the ore is heated to appioxiniatcly StH) ’ or C. and hrouj^ht. 

into contact Nvith a rcducni” ”as, such as proiliuei ”as, wherehy the 
inan^^unese dioxide is ledint'd to moiio.Mde and the sil\er converteil 
into sin h a form as to be n'.idily rc» o\cred by cyanuiatioii. 'Po pre- 
vent re-o.\idation of the rcdinetl ore, a specially moditieil, direct- 
draught furnace has been designed. 

The - alue of flotation methods conipaied with direct cyanidation for 
the recoverv of gold has been admirably suinmeil up hy tC H. Cleven- 
ger,'^ who points out that the cyaniile prot ess has reached such a high 
degree of efticienev that extraction cannot lu' improved uj)on. Aa 
regards cost of treatment, flotation is generally chea|H»r than evanida- 
tion, but It only prodiu*es a concent i ate and not bullion, and the cost 
of marketing the concentrate is often high 

An improvement of the Miller juimcss for refining gold bullion by 

» Min. Matj., U»IS, 19, LHst. • CA«in. nmi M>t. Eng.. 191S, 19, 283. 
l\S. liunau of Mtuf.-*, ^Ih .Iriniot/ /if fnyrf, lOlO, 79. Probably refers to Kng. 
Pftt. lOlblVo i:>; J.. 1919, 1191. 

“ Sng. and Men, J., 191S. 105, 743 : J., 191S, 33Sa. 
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chlorine has Wn th‘srrilxMl hy U H Kalian as intriHliuoil hy him 
ftt the* Porth Mint. It i'uiiMsto<l tin* um* t»f i mnprosst*!! air in aihlitioii 
to rhloriiii', with tin* ro'*!!!! th.it i N.miiir .iiiil oiImt hiillioii hi^h in If.iil 
could Ik* mon* «>ati>f.utnnl\ tii.itvcl t; ti CnswoM ha^ ^u\»-n a 
good dotiiilril dr'ii npfion of th** M.m Imm- h.r tin* rlcctro- 

lytic refining of dor«'* Inillion i.innil out .11 tin* Pi ith Ainhov woiks 
of the Anieriran Smrltmi» ami lu tining f.i I’li,* i h itrolMc* is (om- 
posc'd of i\ in‘utral solution tont.nning l.'i 2' ► irrm- of silv. r ami ‘U) In 
grins, of <o]‘]ior per litn* (.is mtiaif**); a •uiiaio dmsitv of In amps. 
jH*r sq. ft. IS miployid 'fin- in-olul»|«- n-Milm* (golil sIimk*) fiom flu* 
aiuxh's is trratnl with sulphniir .u id ti» i. iMo\f MhiTand ropjsT. and 
is then meltrd .in<l i .i^i mto .inod« s fur • l. i 1 loU 1 ic 1 . ‘lining hy dm 

Wolihiill proi'i^'* 

Tin' i xtrattion of >il\( i fioni tin* t .in.idian i ohah orr.-^ forms 

the .suhji'(t of an ml «‘i rst mu' p.ijier hv S l‘» Wiiglit of the |)eloro 
Smelling and defining < oinpanv 'fin* no- 1 , It* d in a l.la^t fnrnaie. 
the* charge hniig i al« ulateil to fninisli •.p« i-s and a in iitial sl.ig 'I'ln* 
HpC'lSs rnnIaiMS Co '2‘2 Ni )<> \" 'Jo",,. Pe Is",, S 7",,. ('ll 

P*f), and fioiii hK HI lo *nc »»z Au |s-i ton .• it l'^ fust inpianci to ret o\'er 
part of t lie sil \ i‘i then ground. r«Mst4 d, < hlondi*'* d w.i'^hcil \Nith water, 
and tr4‘at<‘d with cNanide 'fin- sil\ei is pi.. i|.ii.it»d finm I he solutnm 
witli aliiniiniiini diist. tin- e\annl** hemu' almo-i qnantitatnelv legenc'r- 
atc'd 'fin* Inpiate^l .tnd tin pie< ipitati-il nn ^il an* united m an oil- 
lireci fuinaie whnh is iilt^sl l^nk^\.^ld•' mn* Mouoej position, the 
metni nfter '• lioiirs' l*l(»\\ ing a \ «*iag4 s fnmi '.I'lJ 1o!ilC> line, ainl is relin(‘<l 
hy another nnlting to «»r lattii 

Sir T K Hos 4‘, Chenii'«t t*) tin* Ko\al Mint ha'* (arin-d out an 
intc*restmu' in\ •‘"tigat lon into the lo^,-4*s of during uniting and 

finds tliat tine volatilisation (/ » \ a pon^.it ion) of u“hi m so Kinall an tf> 

he negligible at the ti'inju'rat un* »»f indil.'tnal fuini 0 4s. ^ay I'JtKt'' 

C . and that the gre.'itiT jjait 4>f the rn*! l4l^s r4'pi('si-nt s giild nn*4 ljanically 
l arried out of tin* nn'liing fiirinn <* in tli** 4 tlhi4 nt g.im-s Common 
I'XjMTieiire in mints .sho\Ns that tin* gr4»'s hiss m uniting gold-cf>pf)«*r 
coinage allovs is iisii.illv C-J ];«'r .uni aft4*r taking ^n eount 

of the amounts r4*4‘<iv«*red. th** in*t h-ss aiii4ninlH !<• (»■! ti-].") pnr KXK), 

At the Koval .Mint, the in*t hiss <,>'• r tin* !i\4* \.«.ji-, l!i()9 I'i wan 0*147 
j>er l(KX), equal to an annual a\« mg** of I'lTI I I h4*'lossi K at refinc*ries 
and mill.s cannot hi* asrertaincfl a4 4ural4*|y hui a loss of (i-l pi-r ICt-O 
would corre.sjHuid to a total annual los.a of !.■><• taking tin* amount 

InM. Min. niut M(t. Bull. ITO , IttlN. Ti/U. 

** Amer. Klectnichi-ni Snr , Appl.^OMt*. ./ , I91U. IsN F.r (uriliir in- 
formation of thew proc<*HiiC‘8*in succeiwful o)ic*ratn>n, mt *' t/ 0 ','//'" 7 y >,J 
Sir T. K. Rofie. 191 r,. 

Canad. Mtii. InM. Bull sO, 191^, 1#9J , lOill, TTa. 

M Ifist. Min. and McL BuU. 174 ; J., 1919, 399a. 



230 


IlKrOJlTS OF TUB PROOBBMfl OF APPLIED CHKMISTRY. 


of i^olcJ nipltod at the moderate eHtiinate of £r)i)().<HX),0(X). The experi- 
ineitlH went to jirove that thcHe loMseg w'ere <lu<‘ to H[)irting of the gold 
iiauHed l»y the disengagement of oeelude<l gases. Certain gold alloys 
when molten alisorh o.xygeii, and afttTwards, if the at nujspliere becomes 
reclining, will spirt or c*tYc*rv«*see until the* oxyg«*n is nunoved Simi- 
larly, Kcise found that hydrogen, and in a less degrc'e c arbon monoxide, 
is oceludc'il by such inoltcui allows, ami thc‘ m<‘tal then spirts in an 
oxidising atniosj)hc‘re. 'rin* action is obscTvalde in all the alloys of 
gold with silvcT and coppe-r ; vw-w parted gc>ld c-ontaining 1 part per 
KKX) of silvcT is afYec ted, though to a far less dc'gree than coinage alloys. 

'riu‘ volatilisation of silver foninsl the subject of a ])aper by F. P. 
])ewev.“* It is invariably stated that little* loss of silver oicurs in 
e.onnc'c'tion w'ltli the Parkc's procc‘ss for dc*sil verising base* bullion with 
zinc-, and it is true that, witli propc*r c-aic* in tin- in.iintc-niince of correct 
tc*mperatures. it is pcwsiblc* to distil the* zinc- out nf the* c rusts so that it 
Varries only slight amounts of silvc*r Phat such can* is not always 
taken is shciwn by the* analyses of s«*ven sample's of Parkes zinc- which 
cMuitained from ‘2H oz to tJOl-o oz. per ton. Dewc'v st.itc*s that the loss 
is undoiibtc-dly mec lianic-al »tnd has no c-onnc*cticm with tiiie volatilisa- 
tiofi. It is causc'd by c*xcc*ssivc* ebullition of the zinc- in the retort, 
due to allowing the temperature to rise too high 

The propc'rtic's of standard (stc‘rlmg) silvc'r, with notes on its manu- 
facture, wen* given in a paper by K. A. Smith and II 'riiiner.'* Silver 
and copper form an interruptc*d series of mixed c r\stals. and sc*grc*- 
gation of the c-onstituents always oc-curs ciunng solulifn ation. The 
cuteetie mixture* containing 72*’;, Ag and 2S**„ Cu is the* most uniform 
in com|H»sition of all the allov Mc’ric»s. Standanl silvc*r c-ont. lining 7-5*’ 
(^u is invariably richer in silvc*r towards tlu* michlh* of the east bar. 
and a small quantity of pun* sil\c-r is added in exc ess to ensure the aUain- 
iiient of the legal standard throughout. 

ZiNO AXD LkAD. 

The de\elopinent of the* zine industry in (Jreat Hritain has been dis- 
appointing; the output dining the war has seriously decrc'ased, and 
there apjH'ars to be* no immediate priLspect of much improvement. 
Completion of the partly erected works at .Vvoninouth of the National 
Smelting Company .seems to have been |Hist|H>ned and. ineanw’hilo, 
the Belgian works are gradually Wroming pmduc-tive E.xhortntions 
an' still being addressed to the zine smellers to im]irove ujKin their 
methods and oeea.sionally those intimately interestc'd in the industry 
retaliate bv indicating lines of research whieli might Ik' u.sefully fol- 
lowed by metallurgic-al students and others. 


>• /./MJ. and Min, J.. 106, 87 ; J., 1919, 638a. 

I^st. of Metsls. Sept,, 1919; J., 1919, 823a. 
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Mechanical hlende roasting furnacoa, it is pMuTdIlv agroiMl, have not- 
yet reached the desired state of t^flinein^y, not withstanding coiisiderahle 
inipro veiiK'iit s in the existing fibrins, and the Ih'lphice tvjH* of hand' 
rabbled furnace is still Uing iiiM^lled in inodern w.fiks.’ 

d«‘Mil|ihuiises MMrsely ‘jranuhir r.ine blende liv first sub- 
jecting the ore to a ]):irtial roast in a inultiple-iieart It furnaee and eoin- 
pleting the o|)eration in a blast roast, r. e . a Dwight Idosd niarhiiie. 
in which air is drawn i.r bined thiough the pariialK nmsted oie. The 
gases from the blast roaster may b.* pa^xod n\,r the oie m a hearth 
roaster to iiurease the sulplmr dioxi.i,- ,,mteiit \s is well known, 
the removal of from two-ihiids to thre,* , quarters of the hiilpluir in 
Broken Hill ((mi entrates jiresents little ,lifli, ultv . it pnueds rapnllv, 
with small fuel consiiMi|.ti<iii. in furnaces of the rev . rberatorv or mntlie 
type, blit tin* further reduction of ih»* sulphur i ontciil is c cmparalivel v 
costly and cldhciilt Bigg gave last ve.ir '* .1 dc'taih ci clc'.>rri pt loii of his 
method as tentatively carried out at the |»ort Pme plant of the Brokep 
Hill Assoc latc-d Smc'ltcrs Ihopintai \ Working mi pre roast cm! on* 
containing about of sulphur, one* pass m\,t tin* Dwight IJovd 

machine rednc«*d the* sulphur content to 1 It was c*stimatcd that 

75*^;^ of the* sulphur m the me cmild ).,> brought into tin* fc*rm of 

a gas rich cuicmgh in sulphur dioMci** to be suitable' fm- the manufac- 
ture of sulphiine arid. K \V Harbnrd has pate nted a m<‘tlnKl 
consisting of mjcatiiig the* linc'lv dividecl maienal bv nnans c*f a blast 
of ttir, regulated so as to oxidise* tbe ncpnird pto|M»rficui of siilphiir, 
into an externally-licMtc'd veitnal or iin Inn d mutlle c lianibi*r .so as to 
bring it into contac t with the ineand, c ut surfac e*-, of the c liitmlM*r 
and thus partially to nui.st tin* matmial at the ^lart of the c hamlxT 
where the injection occurs and to lomph te fh< roa.sting as tin* material 
travels down the chamfier. (' H Kiilfon -us|H-nd.s linelv liivided 
ore in a slow current of prc*-)nat, <1 air whnh is caused to pass into a 
chamlH*r heated abene the igmlion jM»int of the* ore*. 'I'ln* desiil- 
phiirised ore is tin*!! .seporatc‘<i from tin* «*\it gases 

J. ('. Mouldc-ii,-- in an informative* hetiiie deli\eri*il at the* Koyal 
School of MineSf refe*rn‘c| to tin* high cost of n<o\e iv of tin* l.jst K) or 
2()"o of ziiie by distillatnm anc| thonglil that thep* was •bstnict promise 
in the ide-a. carne*d out at Barth-sville. (Ikhi , I SA. to distil large 
tonnages of rnasteel on* in n tort.s^or a first re*e o\ c r v*f»f T/g’/ ejf the zinc 
and to treat tin* resicluc*s m We-tln nll grate.^ fe,r the volatilisation and 
recovery of the balance* m tin* form e»f /me oxide bir use* eis pigment. The 
ultimate yie*ld would U* high and theTnavie-r find consumjctieiri of the 
final stages of distillation we,ul<l Im* a\oide*€] as well as ini-rea.sing the 
• • • 

^ Kntr- Pat. 1 19223; / , H07 a. 

«• MtH. Mag., 1918, 18, JH.'i ; ./ . I9IH. 27 >vf 

" Eng. Pats. 1242r>,> and I242nri . , 1919, .372 a 

** U.S. PaU 1273844 ; 7., 1918, 66^tA. « 7., |919, 177 e. 
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capacity and life of the retorts. Pre-red uttion of retort charges has 
also Ix'cn siiggostcd as advantagoous by iruTea‘<ing retort capacity and 
decreasing the amount of blue |)<»\vder. W (' Clinate,-^® in a rather 
p«*ssiinistir vein, nas given his views^< oneeMiing tin? position of the zinc 
industry in the United States, llis remedy for the pre.sent high cost 
of production is the adoption of large vertical retorts and the Lime> 
hrirpiette reduction process, thus avoiding roasting and aLul problems 
and “ conserving one-half or more of its labour bills.* Within recent 
y<‘arH, several inventors have suggested tlie direi t smelting of sulphide 
ores (ehieily in eh*etrio fui nates), using luetairn- irmi or lime as de- 
suIjihuriMing agents. 

Vertieal retorts have lieen pat4*nted during the year by wn’cral 
inve.stigators, and .1. .Armstrong -"’ pnijMi.ses a iiiellnxl for continuous 
zinc extractinii by cnisliing a pn*viously coked mas.sof finely -powdered 
<in* and bituminous c(ml ami 4*harging it eont iniiously into vertical 
tubular retorts forimsl m thr»M* si'ctions, tin* middle <»ne «)f which, made 
of jnire silica oi <<»run<lnm. is lieatetl and const it iiti s the reduction 
retort, 'riie vajiours pass out bv a branch thiough tin* upptT section 
to a eombmser, which may i'nnsist nf a taidv nf nmlti'n zinc protected 
from o.\i<latioM by a tloating hood 

'Pile praetiee at Bartlesvilh* of aiming at a low lirst recovery of ret^irt 
zim* and nfterwanls finishing off »m a Wt’tlierill grat4‘ has already been 
referretl to At this plant, aeeonling to K. Stock,-’ t*res and eoncen* 
trutes from the Rocky Mountain n^gioii containing \aiious amounts of 
lead, copper, gohl, and silver are smelted. Wlnlc tla‘ n tort ivsidm‘s 
from ores containing little gohl and siher are binned for the produethm 
of a lead sulphate-zim' oxide fume useil as a ]agnient. the n^sidiwh higher 
in gold and silv«'r are clinkeretl in heaps, after the Petnums patents.-^ 
producing a porous blast furnace* material, with no fm l other than the 
excess earb«>n remaining after distillatmn. Uoiilues are sileeted S4) 
that the resulting sinter shall contain as much al>ove o",, of lead as 
}K)ssible (even after a moderate \ olatilisntimi h)‘'S tfuiing the operation 
of clinkenng) r»’\j be'ing the minimum limit for i>ayment according to 
8im*lter .4choilules. /anc burns ofT to a rather gieatt'r extent than lead, 
but even so the finished clinker may run above of zinc at times and 
hv penalised accordingly. 

Uontinueil progress is reported in connection with the details of the 
eloctrolvtic prodiu-tion of zinc, although the output of 1010 from this 
source has wot shown an increase over that of the previous two years. 

S’ ("hem. aihi Met. , 1919, 20, 237. 

*» Met. luul Chrm. Kng., 1918, t9, 20; J., 1018, 471a. 

*' Kng. I’rtt. 122888; J.. 1919, 1S3\. 

(M. the Hoitzheirn-Ucniy method; J., 1918, 840. 

»• Chem. and Met. Eng., 1919, 20, 525; J., 1919. 538a. 

^ A t«rioe of U.S. Pats, abatraotod ia J., 1903, 1002. 
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The ncopKsity for zinc of high purity for inalcnal iiiuioubtedly 
gave this luethml a stiiuuhis a^ul there >e«iiis no doubt that, given 
favourable local conditions and nasonabls luw chctnc jM>\\cr ctists, 
the nietluHl can hold its own At^Anaionda and lireat Kall'i. when' a 
large anuuint of ex|>eriniental woik lias been thuie. then- was pnahuaMl 
a total of lO.tMK) tons of electroluie /in« during 1‘»17 The llritish 
Empire has not been long in foIh»\\ing AmiTi»*an enterpii>e Heftm* 
IbU) all zinc ore mined in Tanada was sent to tin States for smelting 
anti refining. 'I'he ('<msolulated Smelting and lulimng < 'n . opirating 
at draiH. Ilf, produced appio\miat»lv In.iMKi tuns of cIim t rt>lytir 
zinc during I'.dT, and the establishment of tins plant has result»‘»l in tin* 
mining and treatment of a mudi larger tonnage of 7inc ores in (anada 
'Die Klei trol vtic Zme. Co of \ustral.isia ha-* an e\tensi\i» Im .d treat- 
ment progiiiMinie embracing, ultimat«l\. tln^ piodintion of zinc oxide. 
litho|M)ne, and mlled zinc sheets and alli»\> The |ilant is at l{|sih>n. 
Tasmanin, where tin* present pio«lu«tiiin of eleitiolytie ziiu amounts 
to about tons weeklv. and a further large works is to be en*eted oil 
tlie vM'st const to treat the complex ziiu lea«l oie of the lb-ad bohelw'ry 
district 

'rile fact that .suc< e-'S in the iliUioUn. d« position of zinc de|H‘iidH 
so largely uim'ui the juiritv <»f t he eb-i t rol\ le .s ri tie<ted in many articles 
and patiMits <ui the subje<t l> Nb Iniovh gnes tin- following <on- 
dltions which must be (d».M‘r\ed for tin- be^t n-viilts fre»m sulphate 
sijlirion.s: (1) 'The solution must b<- .ibv«)bitel\ ih.ir and fr<*e from 
colloids (2) 'Phe iron content should be low. and arseuK-, antimony, 
cop|M*r. eolialt, nickel, aiul. m g^-netal, n.etals more ele< t ropositive than 
zinc, must be abseip. (•’!) d he solution 'should be lohi. paitw uiarly in 
tanks containing huge amounts of a< nl I he /mm is deposited in a semi- 
])assive form ; but when it begins to di^snC e. solution < annot be Ntop]>ed 
in any .simple wav (I) Tin- /im • (*m « n’ration shjuihl be as liigh an 
|s).s.sible (tv 7‘b,) an<l no attempt s]|ould be made to i-leitrolyse aolu- 
tion.s <-ontaining less than l-d 2'’,, of /am (5) With the ordinary 
ca.s<-ade sNsteiii the optimum i urient «lensit\ is 2 ) -itt amps |H*r s(piar>‘ 
foot K. baist.^'iu or«ler to i»mo\e siln a m solution ami ^voidthe 
lo.s,s of zinc arul other inefinv« niemc'.due to gelatinou.s silu-a, ueiitrahseH 
the ai’id and separates the zim -b* aring ^o|lJtion from the iuHoluble 
matter. The latter is deh^drattd and anv zate jlreHent is recovered 
l)v a fre.sh leaeh. A llan«en .st.ites that, of the cumulative im- 
purities. alkali metals and magnesium are unini}^>riBnt, but even the 
smallest traces of nickel, cobalt, vanadium, and uranium act in- 
juriously. Cobalt is said to be liarmful when presemt in the 
electrolyte even in .so ^uall if j'MUKirtion as to HKi of zme. Iti 

» Trnns. Roy. Soc. ran , 1917-lS. ||, 11.1: J.. 1910. IJA. 

»• U.S. PaU. 12ftl031 and 12 h10.32; ./ . 1919, 19a. 

Xrana. Amtr. Jnsl. Min, Eng., 1918; J , 1918| 338a. 
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mnoval |in*vioiiM to oU'ctrolysw in dealt with in patents taken out by 
(f. H. (’leveii^er and others, aiiion^ whom may l>e mentioned the 
Klectrolytie /iiir Co. of Aiistraln.sia Proprietary who®® add a soluble 
manpinese eoitip'oiind nnd precipitate the cohaLt and tin* inanguiu'se 
with lead peroxiile or eah iinn pliimbate and .sulphuric acid, or ®^ by 
adding a soluble arsenu- coinpoun<l and. subsctpiently, zinc dust and 
heating' to ( ' 

'riie most int<*restinj' « onimuiMcati«in dunn^^ the year relating to 
tliernio-eli'ctTic methods of zinc distillatmn is that of (’. II. Fulton, 
who descriljcH ®® a scric.s of c\p<‘iiments « arried out in a novel fuim «)f 
resistatu e fiirmn e 'I’lu* ore, which may be higli or low yrade, oxidised 
nr roasted zinc, <ir complex zim* h^id, <»re, is finely eiourid. intimately 
mi.xeil with find y-j^remnd < oke and pitj-h and. after he.iting to a tem- 
perature of |7(» *200 C . IS moulded under a pressun* i»f ">00 |(MKf |b. 

fM*r H«piari' inch into brupiettes measuiing 21 in long bv ^t| in in diam- 
eter. 'I’lie brupiettes thus made are mi ariaiigisl as to ((institute a 
fmrt of an elei t ric circuit and aie lieateii bv an »‘lectric ciirnuit to such 
a degree that the zinc is distilhsl Duong this operation, tlie brnpiettes 
an' cov(‘re(l bv a removable letoit and the /im \:ipoui and iarls>n 
monoxidi' are conducti'd to a conden.ser in whn h the /me is conden.sed 
'Fhe brnpiettes act as (ontimioiis resistors, and such an ex( ess of coko 
is used in their composition that tlie\ are iinh'st met ibh* and maintain 
themselves unalteied in foi m or \ oluim* bet \\ t'en t he tei min.il I'lei trodes. 
A large mimln‘r of brnpu'tti's may In' inti'tposisl betwei ii the tt'rminal 
electrodes, thus giving a large unit furiuKi' riu' brnpu’ttes an* si‘t 
up one above tin' other in a series of columns, all operating in oiu' con- 
tinuous circuit, upon a fireelav base in whieli are, embedded graphite 
electrodes for leading in the lurrent. The furnace or retort is dome- 
Hha(H'd and consists of an iron easing lim'd with refractoiu's and with a 
detuchabh' connection to the condenser Hlocks of graphiti’, or blocks 
made of the briipiett*' matt'rial, are ii.sed as connectors at the top and 
bottom of the brnpiette columns The whole ntort is laised nnd 
lowered into |)Osition. by overhead gearing, as reipiired. 

WhilcM'itlier alternating or direct current may be used, the former 
is the more convenient on account of easy voltage regulation, and the 
columns of brupn'ttes can be (‘onneeted to suit auv number of phases . 
giving a ipiite well balanced huid on ^‘aeh ]ihase Most of the exix'ri- 
luents were carried out with .‘Hi bri(piett«'s, and tin' soltage used was 
2l)t) down tt) tVt. t hree-plia.st', f c . 12 brniueltes in stories The theon*ti- 

** r.S. P.»t. 12S:U)T7: ./.. llUlt, 7t)\. Kng. I’.it i:nW>S;./.. 1919, S27 a. 

=•* Knu I’rtt 12^290; ./ . 1919. 727 Kng Pal. 1.11702; ./ , 1919, 827a. 

JivtL Amu. Insi. .Win and Mit A’nj/ , .Ye l.Vl. Si pt,. 1919, 21o0. No s|XH'ifir 
patent. s art' n'ferrvsl to in the i»a|HT, but reference to the Journal “hows, among 
tilhen., the .following: U.S. PaU. 1242337, 1242339, 1242340, and 1242341 ; 
J., 1917, 1240; Pat, 1213180; J., 1917, 343, 
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cal iK)\vor required fi»r ixn on* ••ontainiim /.!» wuli sdirioiin 

matter, and briquettes .omjKJ'JeA nf Uh) „re. To mke. 17 eoke pitch, is 
1372 kw,-hr (units) per tun uf nr** (ex* luiiniif r.idi.itmn lu^.*<«‘.‘<). partiv 
made up as follows pjl kw hr . n ipno-.i t4i pri hr.tt .Iwiiue to ‘fjt) 

( . ; 154 , value* of ( O e\ 4 cl\*‘d . 3 i‘' h» at in l>ii(pi(tti- r» (»ulii«‘ ( oolin^ 
from 12 tK) to ‘ 2 ->tt t Attual iibtaiH'd liJiXr \arit‘tl from 1 ‘ 2«17 

to 32 G<> kw' dir |>i*r ton of or»* lie* hrat irtpim-d t<i pr«‘hi*at lan lx* 
supplied largely by prelu-atiini i**l 4 »its*\Mih t.tiln.aiN fin l or bv rapidiv 
iransferrinji a hot retort fr»mi a tli-nlh *1 t o .i fr* -li . har^!** of bi npirttrs. 

It IS ehiiined for tin* th.it it . .m !.»• applud t** an\ yinr ore. 

even the so-ealled complex ores th.- /im is <nmpieti‘K ilistilletl 

and that no blue powtlei is fni nu d. and ihat th.im‘r;j\ f*u t In* dist ilia 
tion IS generated within tin* » liaiL'*' its. If whwh f.ot. 4ombined with 
proper heat insulation, will th** minimum powei lonsiimption 

possible. In tlie larjier unit fiiiii.o** lie prnpt*s, d 12 in 72 in hi^di 
bnquetto, 111 per ehar^^i*. will tb-*fil ,,f r«»a-tMl tomentrate per 

2t hours, eoiintin^ on three ilist illat lorn nf h.eijH i a< h Tlieri* is no 
pottery used in ( lu* plant ami pra<tii.ill\ m* eniisum pt mn of fin*4lav. 
Labour costs w ill be hiw ami t houeli a lai :»* ex* * ss nf * nke IS usi dint he 
bricpicttes (to maiiit.iin stabilitv diiniii' th** di'-t illai ion) pi.nlieally 
only the theoretu al aimuiiit m us» d up and the j.si.ln, mav 4dteii be 
used apiin for iiiakmi; fi<‘s}i brnpi**! ti s n; .ts ,i Inw), a^h « idxJ* for fuel 
purposes in powi*r prodmtmn 

AithoUf;h tlie '«ubje( t of tin* pr o|‘« 1 1 1 » s nf t In* maimfai lured iiu'tal is 
soim*vshat beyond tin* .S. np»* of this .iitnh* tie* wnik •»{ L (Juilh*t '*'* 
may be referred to as of interest in \nw of tin* 'Uspn mn with whnh 
zanc containinj^ small pi-ri «*Titae< s nf • .iibiuum |s npanh**!. lb* studied 
the im*<’hannal prop 4 *ifn*s .iiel mn rost nn i ui** *»f two si-ru-s cd loppiT 
zinc allovs respect ivelv t.ont.umne aiid Tn",, < u and fr»mi n to 

4 '^,, (M, and finds th.it (.idmium has i.., * fli « t mi ’In- me 4 hamial pro- 
pertii's of bra.s.ses with tVi oi 7 n ' , ( u iinhvs tin* < .idmium eontenl 
p.x'ceeds l”o- 

.\ttention should also be iliawn i*i tin* extiihiit W4irk loiitaineti in 
the Fourth Report.^' b\ ti L lh'n;:oueji .iml tf F lliidsoy to tin* 
('orrosion ('4»mmitte«’ of tin* Institu’e of M«’.ds 4 he n port deals (1) 
with the ipiestinn of the n.ituo of tin a«tn'nK ’Inil tJike place wlnui 
metals sinh as zim-. (op|s*r. alumtmum anil alln*. *- sin h as To.'ilf brasH, 
('orrcKie in neutral or marl\ rn utral lnpinL\ c </ , di-tilh-d water and sea 
water, and (2) the beli.ivmui of •••nd*ii-*i tulM-> in Hjirular Inpiids and 
the variations m beli.iM"ur in *ljfT< r« ni s.imph-H of tubes of nominally 
the same eonposition The ilard («intion sets mit in some di'tail a 
statement of the |»raetie 4 l proM* is- of corrosion This n*j»<jrt whieh is 
to be reganled as |irebnnnar% a furtlier n-port ujs»n the simJy of 

>• CompUs Tin4 , 1918, 106, 7 S.'S , J., 1918, ri38A.' 

J InM. 3/rfa4>, 1919, 21, 37; J., 1919, J5 



230 


RRPORTH OF THF. PROORESS OF ATPLIEO CHEMISTRY. 


condenRer tulips, might more properly have been referred to under 
c?opf)er, but 24 pages are devoted to rtie corrosion of zinc, upon which 
very little work has been re]wjrted hitherto. Another contribution 
of im|>ortance tov/inc, teelmology, .setting forth some of the more, .scien- 
tific aHjHJcts, is that of the Kesearcli Laboratory of the New Jersey 
Zinc (Jompany, Pa., ])rertented by C. H. Mathowson, S. Trewin, and 
W. JL Kink<‘ldey under the title “ S<»me properties and applications 
of rolled zinc .strip and drawn aine rod. " 

ZihC-Leiul. Although, by the immen.se a<K aiices in Hotation method.s, 
much has been <lone to solve the problem of the treatment of refrac- 
tory zinc.-lead sulphi<le ores of the faimllar Broken Hill type, and millions 
of tons have beioi treated with the [iroduetion oi smeltable zinc and lead 
e.<incentrates, a notable prtiptirtion «)f the mctallu* value-* is still h)st in 
one or <»ther of tlie products and the ideal method of treat nwuit is. it 
appears, yet to be evolveil or. at least. pro\e4l on tlw‘ large scale. Pro- 
l^ablv there an* b'w, if any, zinc lead sulphub* on‘s that are not amenable 
to flotation ^^ith the ]irtMluction of .soiiu* propoition of smeltable zinc, 
and lead i tuuent rati'S, although tin* p**rc4'ntage 4»f values recovered 
varies consich*iably according to the natun* of th«* ore W lii*n, as is 
the case with scune ores, the minerals, or a proportion of them, c*xist 
in such an extraordinarily fine state of division and so closely intc‘r- 
crystalli.sed, the middling «»r waste products from tin* use* of the bc'st 
methods now available may contain a ndatively higli proportion of the 
original iiu'tallic valiu's. ICvc'ii in «-ases wlnnc* ditb'rcntial flotation 
is not yet practicable, straight flotation is of gn*at value, as it at least 
pnaliices a <'oncentrat<* of metallic sulphides comparatively free from 
gaiigiie, thusai.ssisting to iiiak«* feasible hydro nic'tallurgic al or c hemical 
processes. 

Henee, we lind mining eompames. whose pro|>cMtH‘s ccmtain large 
bodies of complex ores, whic'h <*\cn now’ c-.in la* prolitahly worked, 
actively engaged in investigating and testing proj)osc*d new’ methods of 
treatment which hold out ho|H' of still higher ultimate rec overies. The 
recently puldished annual report of the directors of the Burma t’or- 
jHiration^refers to two possible processes, the “ (Janelin-Queiu*au and 
“ Klmore " ■. it is upon the former that the (’ompany has been experi- 
menting during the last two years on an ext<*nsive scale. Ihe original 
patentee, S. (lanelin,^* finding that lead sulphide reacted wdth fused 
ziiie chlontle t*) form lead chlonde and zinc sulphule by simple exchange, 
Buggested the introduction of load or lend-zinc-silver sulphides into 
molten zinc chloride. A. L .1 Queiieau proi»ose8 to combine the 

.-twn’r. Ihfit. Mit*. and finll. Jy’p*-. HUO. 

« J/iw. .1/iij/., lUltt. 21, 2a8. 

“ Kng. Pat. •jrs>4a. »S97 ; J.. 189S. and Ki>g. Pat. 24469, 1899; J 
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Ganelin proces '4 a llotation j^>ruros'<. In Ins inrilnnl, i-riwbiHi mixed 
Bulpliide ore or cuiaonirate is tre.ileil wiili oxei'ss of molten mixed 
chlorides of ziin* and 8 (»dium and 44 )^^, Nu(’l). Metallic 

zinc is added to tlie hot mixture tin- iMent of out -third bv weight 
of the lead presriit 'I'hr n“'ultin^ imvtini* i> then c.ist in such a way 
as to v«‘j)arale tlu* j^rcc iitit.itiMi h-.id l•lllhtnl fiom the n-sl of the iiinss, 
which is leached with w.itfi tc» itiin»\e the suluhle clilondch and to 
sej>arate t}n‘ on* u sidin s and ;;ani;ue. in« ludim^ 41 ((‘rtain |>ro|K)rtion 
of artificial zinc sulphide fcnnud l»\ ih«‘ ie;ntu»n of tin* addeil ziin*. 
Acrordinj^ t«* the patent hjM c iti. .it imi tin- h .n liim: is elTcct«‘d uinler 
suitable agitation dining whnh a iiotit is fdiMed on the scdution ; this 
froth is collecti'd and renio\ed by any Miitabh* me.uis. such as is ein* 
])|oyed for the .''epaiafion of tlnat i oiu * iit r.iles |;y this separatum of 
the artitieially-prodiK ed zine sulphuie it is ilanind that high-grade 
zinc j>rodu« t is obtained, .suitable f<.r subsr«|in tif n duel ion proeesses 
for iiietallie ziiic- ; .‘■ui h pmtioii of iln'ii.itui.d /um- '' ulphnles of the ore 
as are not floatial can !»<» rcco\cicd by an\ td the wi ll known inethiMls 
of conc<‘nttation. 'I’he flot.ition of the ziiu .‘'Ulphule may be assisted 
by the addition of oil, air, 01 .mu h other m.iienals as are employed in 
niethod.s of ( OIK I nt latnig ore.s h\ llotation V. K lOtnore. whose name 
wa.s a.s,sociatrd with one of the eailiei .su*ie^'*fnl nulhods of oil flotation 
of metallic siilphidc^i, has p^itented .i jToie.Hs which has rci-eivod 
considerable attention m the Ihe.ss as having l>e‘ n ai ipiired by af'oin- 
pail' whieh wa.s piimarilv floated for the pinpo<»e jiiid whose direetors 
arc pioniinent ill niiniiig alTaiis Nieording to the jiatenf ''peiilicatiorw 
published at the time of wnimg. Klmore s pna i->s i onsi.sts eswntially 
of the tieatment of zinc-lead ore lu 1 mu ent rati with leitain aeid agenta 
wherehy the lead sulphide is lonverted iiito a soluble had com]H)iinii 
while the zinc .sulphide remains -nbsiantiallv iin.ittaeked For ex- 
ample, hot eoncentrated snlphuii* a* id miiM-rts t he h-.id into lead sul- 
phate, wlii< h is dissolved by a hot. strong solution of sodium 1 blonde and 
separated from the unattaeked zinc suljdiide. Alternatively, the ore 
is heated with a strong solution of sodium chloride or otluT suitable 
halogen .salt, to whieli a suflien nt <|uantitv of suljdiurie or hydrochloric 
acid or alkali bisulpliate is added The had sulphate is smelted 
with lead sulphide to obtain metallic lead, any cl Innde j»r<Klured being 
first converted into the sulphate.’ It i.s said to be soinetimeH preferable 
to treat one jiortion of the ore with strong and iinothiT with weak 
sulphuric aciil, and to the sulphur dioxide from the first oia*ration 
into the second mixture whi* h e\olv<s hydrogen suljilude. winch may 
be used to make lead sulpliide from the solubh* had rompounds, Elmore 
also claims the use of .-t»rong KyiiTnKhloric acid similarly to attack the 
lead and not the zinc. The lead chloride is dihsolvrwl in a hot solution 


•» Eng. l»ate. 127641, 129773. I313.W. J , 1919, MU^ 686a, 827a. 
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of lead cJiloride in water or brine, and HCparatcd by crytitallisation. 
The cryKtnU of lea<l chloride are heated with Hiilphiiric acid, and the 
hydrochloric acid evolved is used for the treatment of a further quantity 
of ore. 

The Kighth Annual lte|K)rt, (19|S) <,f ^ 1 , 4 . J)irrrtor of the L’nited 

States llurcaii of Mines summarises thi‘ Kuri*au's work in connection 
with investigations (amon^ others) into the treatment of low'-grade 
lead sulphide and lead-ziru! sulphide 'ores It isclaime<l that the pro- 
blem of treating' complex oxidised K-ad oies by the chloride, volatilisa- 
tion proci'ss, n*ferred to in last, year's Reports.** can be considered as 
successfully solved and that the lesults ol)tained on the volatilisation 
of lea«l from sulj)hule ore.s liave shown the possibility of obtaining, 
with most of the ores, recoveries of 05 08‘*', of -the lead and 75 85% 
of the silver content. An oie «<mlainini» more than 10'*^, of sulphur 
is given a prelmunary roaist. To the <ahine a slight i xci'ss of sodium 
chloride (01 prefeiably a niixtiiie of calcium and sodium chlorides) is 
added and tin* whole h»'ate<l to between ^5(1 ' and h50 (’, The lead and 
silver are volatilised as (ddondes, cooled, and deposited by electrical 
precipitation. 'Plie non and zim* in the <»rt‘ are said to remain practi- 
cally unalbMted. 

It is seldom that fiesh ideas and new methods of treatment do not 
bring in their wake fresh pndihuus to .solve. However successful these 
chenm al proces.Hes may piove in opening up tin* ore, lead sulphate and 
lead chloride have been found, hitlierto, ditlii ult t(» hamlh* and to smelt, 
and it will be interesting to follow' how these new problems are solved 
if the pioi esses are ultimately adoptt^l t>n the largi' si ale. Klinore’s 
proposal to smelt the sulphati* with lead sulphide jire.siqiposes a suffi- 
cient supply of galena or the priahiction «>f the artilicial sulphide. In 
the I'.S. Ruieau of Mines expeiiments, the leail cldonde was mixed 
with lime and coal liust and heated in cnuibles; metallic lead and 
calcium chlorule were obtaineil, but about 15')^ of the lead w’a» re- 
volatili.sed e\en wlien the operation was carried out in cruciblc.s. 

The o.xidised zinc-lead ores ]>re,sont a different problem. S. J. 
S})eak de.se ribes the metallurgical treatment t)f the ores of Rhodesia 
Broken Hill, whidi is one of the largest deposits known of this kind 
(probably ovei one million tons containing 3.5" „ mixed metal and 
prai'tii’ally no gold or silver, although boreholes show the e.xistence of 
sulphides at depth). The blast furnace treats picked ore high in lead ; 
the slags average alnuit 19"„ SiOj. 15", » Pel), and ZnO, and 

they are liquiil even when containing so much as 25" ,, zinc oxide. The 
chief points making for success in treating a iduirge so high in zinc 
are the low blast (alnuit 8 oz.). and th.' slow rate of smelting (about 

./ , Him, araiR. ** .-tnw, mi.'*, 3. Jia. 

Mtn. 1919, 21, 2U3. 
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130 tons of charge j)er ilay per furnuro). The fuel consumption is not 
stilted. The lead occurs in the dtv as carlM>iuite itiul rarely as sulphate ; 
the zinc occurs as silicate. The problem of extracting tin* zinc 
remains to l)e dei ided. but as water |Ko\cr is a\ai!able. and sulphuric 
acid can be obtaini*d from the sulphido, home form id elect rol\’tic 
treatment is foreshadowinl. 

Klectrolytic methiKl.s. previou>ly bricth icfcrre*! to, are. of course, 
applicable to lead-zinc sulphide ore^* and. inib‘ed. are more usiiaily 
applied to that tla>s Tin* ore w siibjeitcd to a siilpliatising roast, 
followed by leaching with .siilphiiiic .n id. A* an jiltcrn.»ti\e to idectro- 
de{K>sition, winch iiei c.s.suatcs a high initial outlay for installation, 
several methods of chemn al prei ipilntion of the zinc as o.xide hii\e Is^en 
tried. In one suggested proccs*i, sudicient limcitom* is addeii to the 
zinc sulphate solution to jiriMipitate all nf tlie Milphate as calcium sul- 
phate. An c.vcess of sulplmr dioxnlr is then added, which reai tswith 
the zinc to foim soluhlc acid zinc sulphite and sulphuric acid, the latt4*r 
lieing precipitated as calcium sulpliate hv the limestone. 'I he cahiiini 
sul[)hate is remoxed hv filtration and tin* < Icar lilt rale ih iicated to rcniovo 
the excess sulphur dioxide and. .it (In* .suin' tiiiu*. to form the tnsolulde 
normal zinc .sul|diitc. which h then filtered fiom the treated stdution 
and rua.stcd to zinc o.xnle with rc»o\ci\ of sulplnn dioxide 

Iao(I. Discussing the subject of losses of metal m smelting for lead, K. 
Kriodnch state.s tliat < 'out irnuital pi.nfnc finds c\cr towards |WM>rer 
charges, down to 10‘\, |*b, in lead bl.isf fiiinaies With miHlern plant 
and pt.ietice, tile loss during toasting <. in be kept down to 1"„. of wbieh 
part Is due to mechamcal ‘ iliisting and p.iii tiue volatilisation. The 
main lo.ss, however, occurs in the final sl.ig<. whnli lontam an average 
of eipiivalent Jo d for a « h.irge and 13 r»'\, for a 10% 

charge, wliich latter i.s iMcomiiig more generally praitised, 

C. E, Hans has carried out an investig.itmn into tlie solvent action 
of concentrated sulphuric acid on lommen lal sheet lead and finds that, 
wliile an increase in purilv of the lead renders it more resistaril, in most 
case.s of commercial leuils the presence of a '^niall amount id rop|HT 
act-cd lx*nefici.illy : the maximum resistame was olitained ^by the 
addition of OU’2 O-OO^Jo of cop|Hr In the diHcussmn. H. ('. 
Lancaster thought that there was littb* druibt th.it the juirer the 
le^d the more it would re.sist , the aitmn of .old, and there was 
equallv little doubt that copjH*r acti-d as a “ <1 o|k» against certain 
impurities. Manufacturers were produi mg to day sheet leail containing 
only a small trace of copj>er wdiieh would withstand tin* a< tion of strong 
sulphuric acid to a tem|s*rature of 31()“ 3l.o (' 


bureau of Minos, loe. rU. 
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Id 11 «lrM nliifij* th*? rojHM‘r iiulii«try of the “South West” 

(Arizoim, New M exico, ami Sonora), the bij^^'est l ojjjHjr-protliicing region 
in the woild, W. Tovote refers to the iemleiuy towards the Jeveloj)- 
inent of great machine like organisations \itilising lower and luwtT 
grade iiTatenal. Oie < ontaining ( u in mined by thousands and 

thousands of tons a day, and w.hile fifteen years ago smelting of less 
than ore was considered impossible. and i*veii straight- 
smelting on‘S yii'ld good profit ‘i, while Hisbee holds the rei ord in smelting 
ore, so low as *2'’,, (’u. 'I'he daily output of mines iang4*s from several 
hundrisis of tons up to the womlerfully oiganisf‘d Inspiration Mine 
with Its record of ‘il.fKKi tons of ore a day. 

Keferring to tin* forim’ilv mm h debated <|Uesti<in ( oiiceming the 
respective im rits of blast and levei biTatoiy fununes (exeept m particu- 
lar eases), ( ). K .)ag4T sa^s that tlie tiend of «>pihion for several years 
lias ls‘i’n going steadily in favour of tlie level beiatory. .iml he recapitu- 
lati's the ehu'f disailvantages nige<l against the t\\4) types. At Ana- 
eonda, where the normal monthly production of copper is al)out 11, TAX) 
tons, prai tieally all the ore smelting is clone in reverheratones which, 
in spite of all the c'xtra oiierations, is cdieajier than blast -fuinaee smelt- 
ing. Iiiereased ellieiency is olitiiined by using pulveiised coal as fuel. 

Tlie I'ost of coke is a 84*rio\is item in blast-furnaee prat tier. At the 
Tennessee Chopper (\i,’s smelter at t’oppeihill and at the International 
Nickel ( o.'s smelter in Ontario, satisfactory results have lM*en obtained 
exp(*rimentally liy intr»Mlming pulverised coal with the blast at the 
tuye^res.'*^ In the foiiuer works, on a high sul[diur copper on', the pul- 
verised coal amounted to of the ehargi*. as against of coke 

used on the otini furnaces; at ('o|>per ClitT. ojicrating on a cup|)er- 
niekel ore. tin* eoki* was partly .substituted only, but expenimuits are. 
In'ing eoiitinued. It is also announced that the blast fuinaees at Cerro 
de Ihiseo copper mines in Peru are to be modified for the u.se of pul- 
verised coal and that furnaces are to be built on the new system. 
This impoilant suhjec-t has been very fully dealt with in a pajicr by 
K. P. Mathewson and W, 1^. Wotherspoon,^- who give details of the 
plant and exiH'riments carried out at C'op|)c‘r C’litT, with probable cost 
of operating. 

The forms in which copper occurs in smeltery slags has been investi- 
gated from tlie microscopical and ehemieal point of view by C. 0 
Maier and (1. I> van Arsdale.^® The conelusicui is arrived at tliat. in the 
samples examined (which were reiire.sentative of present practice of 

« Min. Mag., 20, :W.> ana Sn. luiu. ||8, S43. 

T. W. Clivers, I'.S. Pat. 1250407 . J.. lUlS, 300 a. 
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matto smelting at the Phelps-Doilge |>ro|H'rtiei*). little or no oxule eop|k»r 
is present in either hljist-furn^ei*. reviTU'raUiry. or eonverter slags, 
ami that the taipi^T I'Xl'its in luo phvsual (uriiK. tlieinnally similar: 
(1) Dissolved < r Milplmle, pi lt|a>t-fiirmo e .dnl re\erI»eratory 
slHg>'*. usually ahoiit O-lTj**,, ('u , m *oii\erler or mixed slags up toO-f)^’', 
('ll. (2) Meehaiiieally suspemle«l p.irtiilis uf sulphnh‘ lopjHT \arviiig 

in eoiiiposition from matte to t ii^S-f \< 'u and. in aiMoimt. eipial to total 
CO])ja*r h‘S.s di.ss« lived eopjH*r The junliahle ni.on e.iiise <»( the n'teiitloii 
of nieehaniially MisjK*nded p.iituh*'^. ap.m fiom in« iruieiit settling and 
viseosity, is the uttaehmeiit of gas Inilihli pioh.iMx «lue to tin* aetioii 
of ferric iron in the slag or non sulphide m the matte. 'I'he dissolved 
cop|K‘r sulphide content a«ts like* a s.ifuiateil >.oluiioii in ieH|>c*et to 
fusion with sueli additji'iial agents as pynfi s ntm suljihuh*. .ind lah iuiii 
sulphide. 

Little* is heard now of c ht tiothennal j.roiis-,i>, in conin'etion with 
eop|H*r. Ac cording to an ali.slr.ot of .i (Ic imaii patent applied fnr by a 
Norwegian ( ’ompanv,'‘“ it is pic*posecl to lo.it loppfi l>c>aring |i\ritc‘s 
with .silicon to about ITiiNi (' , out •»( lont.ot \miIi air. pn feiiibly in an 
electric furnace Fc‘i lo-silo mi h sai«l to be foimed. the sulphur dis 
tilled, and thc‘ copper c cuic'c'iit i.if • cl in .i m.itte Kiom the* scanty 
particiilai.s so far av.iilable. t his dot s not a|*p* ai to Is- .i \ eiy c < oiioimcal 
proposal 

Leaching piocc-ssc.s provide .i mass of n .oiipg m.ittcu in t In* te« linic al 
pres-c ami kc*c'n iiiten‘st c*ontimies to bi slmun in i.dl v in connection 
with rlie trc'atmetit of low-gracb* oxidised topper ores which exist in 
eiic.»rmoiis c|iiantitie.s in deposits sitmiteil in manv jc-irts of the world. 
A great numlier cif patents have* been apj locl for. but many ajcpiair to 
have no particular novelty Most attcniion i' | aid to tin* conditions 
neeessarv for the sul]ihurie aiui h-.ic hing cd sin h cui*s. v\hic h process 
IH alscj a]i)ilied, in scmie mst.incc*-. to i<»:.stt d sij|phic|c* ores and lo flota- 
tion camcentrate.'i. Of cejurse c.ciefiil roasting will .done* cfuivcut a 
large, ixuhaps the major, juoportimi of the ‘■iilphidc' c«»p|H*r into water- 
soluble copjs'r sulphate. I* K Micidlet«*ii • ' sf.iirH t Ijiit dining roast- 
ing, ehah'opvritc* is fomcTtc-d (o « upious sidphidr and ferr^ius aiicl 
cop[>er sulphates U'low (' . below b.Vi i . uprous siilpluclc- is 

ronvert4»cl into copjMT oxide The use of Dorr agUrttcers ami thu kencrM 
for the leaching proc c*.ss m mc n-iving .iml the < opiS-r-U aring soliitjon 
is treated either with scraj» iron or by c Icc tiol\M.-’. .N. Kvans pro- 
|)OHes to treat ore c*ont4iining oxi«bsid copjK*r mincTals with an aifuc'ous 
solution of nitre-cake in jdaie of sulphuric- acid. A. W. Hahn pro- 
}K)S08 passing tlie ac-icl leaching solutnui through .i series of tanks con- 

»* tkr I»At. 3lo.'*2«i. V, Vj:t% 

** .-Imjc. Chem. Eiuj. and J/i«. R*t' . I9I1I, 1], I3J ; J.t 1919, 300.i. 

»• V.S. PAt. 1297670 J.. 1919, 374a. 

U.S. Pat. 1282415 J., 1919, 45a. 

Q 
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taiiiing oro until it heromen neutral ; it i8 then paaaed through a fresh 
charge of ore wherohy ferric iron is ^jrer ipitiited. The solution thus 
freed from ferric iron is luidified. electrolysed, and returned to the 
tanks. At the |»rn|nTty of the Ni;w (’oinelia ('o]i|K*r Co. Arizona.*^ 
a daily output of ahout 5(KKJ tons of oxi^lised (<arhonate) copper ore 
(‘ontuining ahout 1 Cii was treated hy leat hing with sulphuric acid. 
The solution fiuiu the Usn-liing tanks. <-ontaimng tin* dissolved copf)er. 
also contains a considerable aimnint of feirie non. l<i n-duee whieh the 
solution is passed through triwcTs wheie it ( oim s iiit») t oiitai t with 
Miilpiiurous gases before going to tin* t rol ytic tanks 'fhe leached 
residues eoiitain about Cu 

'I'he leaehing of copper ore.s with ammonia and ammonium carbonate 
was referred to in last year s lb‘|)4»r! Ij Kthl v d»*scribe.s t lie |)ro(‘eHH 
as lariii'd out at Kenneiott, .Alaska, on tailings fr»un a wet concentra- 
tijjii null 'I’he ore as mined <‘(>ntains ehuhiuite (Cu^S). C4)vellite ((’uS), 
and malaeiute in a limestone gangue. the tieatment of whieh, by wet 
dre.ssing, lesiilts in a gjual recovery of tin* h*‘a\y snl[)biiles. but a loss 
into the tailing of of the eupper present as nudachite Ammonia 
rei’overs no g(»ld or mIvim* \ allies, and no eopper sulphides unless roast- 
ing is first resoited to.*'“ Before leaehing with ammonia, the mill 
tailing is de slimed as the presenn* of mateiial le.‘4s than ‘itlO-niesh 
in size causes the on* to set in the tanks, .\mmoma solution is admitted 
through the bottom of the leaching tank, aiul is allowed to remain in 
contact with the ore (or twelve houis witliout agitation The resulting 
dark blue solution is heated, yielding ammonia vapour and carbon 
dioxide, and a heavy black deposit consisting chiefly of cupric oxide. 
The initial diflieuUies, mainly nicehanical, in dealing with the ammonia- 
copper solution have been apparently overcome and the plant has 
seen two veins’ continuous working, a^e^aging tot) tons of mill tail- 
ing ixM* ‘21 hours, 'fhe oxidised cDpper content of the ore learlied was 
('ll, and the lesidues after treatment I'ontained O-IT'IJ,. The 
recovery amounti'd to l.‘V3 lb. Cu per ton of tailing treated, and the 
total et)st was less than $1 per ton, including the loss of 0-51 lb of NH,. 
but extruding nverheatl charges and < ost of mining and enisliing the 
ore, tailing disposal, etc., which are properly charged, in this case 
to the main plant, as it would have to bear this exjKUise if the tailing 
was not treated. 

In Arizona then' is now being erei led a KK)-ton plant for testing on 

»• Emj. and Min. J., 1919, 107, 398. 

M Chrni. and Mtl. Knif., 1919.20,328; J., 191 309a. 

•• In H. O. Hofman’s “ McUllurgy of poui»er,‘’ 1914, it is stated that cuprous 
sulphide is attackinl l\v ainuumia wluiion chargt'd with some ammonium salt, 
but the action is slow unless an oxhUsing agent (air, manganese dioxide, bleaching 
powder) is f I'esent Tiiis was confirmed by the present writer durina the cours4 of 
tome small scale f>xperiment« carried out on sulphide copper orea. " 
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a semi'conimcrcial pcaK' a pror^.-vs \vorkv<l out hv tli<* T.S. Buronu of 
Mines h.\|HTiiM<‘ntal Statnui Tin* ap{>araTu< ilfMNeii for tr»‘atin^ tbo 
low-^ade “ [»or|»}i\ ry ori‘>. eoiiTainin;^ oxidr^. « arjM»iiati-s. and sili- 
rates of cojtper. in addition to soiirt- .sulphuie eopj.i-r. rjini)»n‘*i-‘i a rotat- 
ing drum 111 wliirli t!i»* orr I'lil]) of |»roj^T r*»iisistrn( v i^ iin-t hy a eountor- 
c'urrrnt of liratrd air rai r\ in-.: • ••"» <»<*”., of Sit. inulrr sltt'ht prt‘S.sure. 
The advantages of the app.iiat in aie siatetl to he i-eoiioinnal iNe of 
sulphur dioxide, rapidity ainl llioioug1me>s of >olutn»n. .tial i(onomv of 
con.st nn t ion and <tpi i.ition 'l lie oxnli-^id »oppir imiih rals 4iri‘ <lis- 
fiolved and any >ul j'liidr.-* pn-sent .ire left in 'jood (ondition h*r nota- 
tion. Kurther details aie not given m the fiuie.nj t«f Minis Ju*|iort. 
ami it is not app.irmt h<j\\ tlos dilhr" fiom tiie Neill prove, s‘< whn-Ii 
depended upon a similar ii-e of .siilplmr dioxidi .ind tin' snhseipient 
preeipitation of the < o[)per hy In .iting the .•ioliition I' I 'hnsten 

sen *- lixi\iales with a eonn'iit rated .solution of Kiilphiir <lioxide. made 
hy fust hiinging the ^<»lution into lont.nt with g.ises relatively jHior in 
siil[)hur dioxnle and then smies^ively in sep.u.ite ahsorhers willi gasi'S 
relatively .'Stronger in sulphur dioxide In fiiithei p.itents I'hn.sten* 
.sen proposes to a<ld met.illie eoppi-r to the solution, whn }i rs lunletl to 
e.xpel the e.xce.s.s of sulphur <lio\ide. when a pieiipit.ite of i upro-nipru: 
sulphite separates \lteriiat i\eh ore is tie.ited to eonvert the » opper 
into eupi<» eupne sulphite \shn h is se|».ir,ated from the reniairidei of the 
tire hy u flot.ition [>ro( ess 

Both the amiiioiua and ‘^iilphur dioXide pio<esses have the a<ivantag(‘ 
that no metallic iron or electrolysis is rcquireil for the recovery of the 
copper from solution and. moreover, it wouhi be probably of a greater 
purity than ordinary cement copper. 

Recent imj»rovemeiits in the Ix)nginaid-HenderRon chloridiMing- 
roasting proce.ss for the extraetion of oop]>er ami precious metals from 
burnt jiyrites have been dest ribed by V. Klason *'• .iiid ]). \N . Jones.*'* 
The Ramen-lie.«kow' furnace is ebutly u.sed in thi.s lountry, four of the 
most recent type treating about toii.s wcekl\. Klason enters 

very fully into the « hemical reaetioin taking j-lac«- m the furnace, and 
ahso furecast.s the future eeonomic extrattion of cjIIht iiictallie*eonKt i- 
tuentfl of pyrites, sueh as zinc, nickel, ami c'obalt besides the copper 
and silver now recovered. Clainbu s imliile rnetjonk is employed for 
the recovery of the silver, and it *m.iy U; recalled that, in describing 
this process in a pat>cr read before the .Society pciine few’ years back.** 
the late A. F. Claudet .stated that m vears gone by. when ••ilver wa« Tm. ^ 
per oz., a jirofit wa.s made with an ore containing only 1-1 k oz, of 
silver per ton and 3 grains of jjold In this coiincction Jones states 

•» Loc. ciL •> U.S. Pat. 1278».>4. J.. 1918, 772 a, 

•> U.S. PaU, 1316361 and 13163.72; J., 1919, 828 a. 

•* Min Mag, 1918, 19, 287. 301 
« J., 1910, 365t, and Chtm. Tr. J.. 1918, 63. 479 


1910, 1422. 
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that u HMoviTy of 1*6% of the Milver ^8 effected with a losa of from 15 
to 33% iodine. 

S. Skowronski and K. W. MeC’omaH read a ]»aper f>efore the American 
hiHtitnU* of Metals*’ on the volateli.sation of riiprous chloride which 
is <if importance iti connection with the mcltinit of cropper cathotles, 
Hime any cuj)p<M-leac]iinj» jiroccHH ^tivin «4 < hloiides cither from the ore 
or .solvent will electrolytically depo.sit ciiprou.s chloride on the cathodes. 
Kxperinientally, a small amount* of copper j-ontaimnj^ various amountB 
of clilorides was melted and the v<»latiliscd i opper chloiulc determined. 
From the re.sulls obtained, it is consuh‘red that, iiinler )nesont refinery 
juactice, all cuproas chlori<le in cathodes will be lo.st by volatilisation. 

AnuMi.NirM. 

While much attention is biun^ j^iviui at tie* pie.sent time to the pro- 
|K'rties and uses of aluintniuin and its allo\s and manv interesting papers 
Jiave been written m this conne<tion <luimj^ thi‘ very little 

technical information concermtif^ t In* piodiK tion of tiie nu'tal has la^en 
])ublished. Water power is bcin^ further utilised in Norway for the 
manufacture of aluminium and a wotks is said to )ia\e bi'cn com- 
pleled at lioyanpT. in association with Frciuh inteiv.sts. for a first 
annual pHsluction of 7(MK) tons. 

'riie (h'posits and production of bauxite are leieiMU^^ much attention 
from (fovernmeiit departments and indnnluals in ni.my juiits of the 
world, aiul dutin^ the }ear a j'liMt numb<*r i>f j'atents Iuinc been applied 
for in connei’tioii with the utilisation of low-grade silicious and ferru- 
ginous bauxites and other aluminous rocks as sources of aluminium. 
A proi'OSM wiiich is said to be experimentetl upon at the present time 
in Norway has been patented by O ilavner and V M (Joldschmidt,** 
who [iropose to employ plagiocla.**e locks of the labraiiorite-anorthite 
series wliieh ]»roduce alununiuiii chloruie when inixeil with carbon and 
heated between and in a current of ihlorine or hydro- 

chlorii’ acid, or aluminium oxide and sodium and calcium nitrates when 
heated to IVH)' OtHi' (’ in a current of nitrogen oxides and steam. 
In the'datter case, the mixed salts an* evajK)rated and heated to the 
temjH'rature required for the decc>m|H)sition of the aluminium nitrate 
alone. 'I’he cvoKeil nitric acid is collected, and the .sodium and calcium 
nitrates recovereil from the res^due^ for use in agiu ulture. It is said 
that this process is now being tried out at an exiJenmental works near 
Christiania. 

Cast aluminium, according to R. J. Anderson,’*’ readily forms den- 

( /urn. ttiui M,t lUlU, 20. Jll.^ 

*** Kcfen’iiee inav l>e iiuicle {Kirtieiilarlv to bullet tii't ihsuihI by the l^.S. Bureau 
of Staiulanl<4 ami to the pa|K'ts publialuMl m the Joumal of the ln.<ititute of Metals. 

«• Kng..,PaU. IJtWTHaud 11.1278 ; J., 1919, 133 k. Skhj also Aoiure, 1919, 
104, ItH). J. franklin 1019, 187, 1 ; J., 1919. 280a. 
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dritic crystals on nwlmp. hut the roniincrnal hum^iI is rartlv of a hi^rh 
state of purity as compared with the purit> nf commercial copjH.r. 
zinc, and tin. Metal contaimmr Cu. «'■:><)"., Ke. , Si and 

99 - 15 % A1 (hy dilTereme) represeni. a fa.rly ..u\uxvrcui\\.UH\uvX , 

and the influence of iron and altl,om-h imt thonm^dils iimler- 

stood, is im|K)rtant, Ixith in «amim« n lal alumimiim and in it.s alhiys. 
In u furthei pajXT. .Xmlerson • ‘ stated that .ihiimnniin in^nl is ii.«iually 
divided int<j two ^ades, coniaimm; r<*spi i tui l\ and PS pp** aI 

thou^di the cliemical comjMisitn.n is M,,t non i,-:ard.'d as a . oni'plrte 
criterion of ,jiiality .nvm<r lo the xMd.Is .liiTcrcnl |.|.nki. al pto|N‘rties 
(e.^. toughness) shown hy dilTei«‘nt in'_''‘M of sinnlat < omposit mn 

• N i<*K Kn \ \ i» ( 'on \ t r 

Followin^r the arniistu.-. tlie International Nn kel Compam . los«><l 
its ( rean Hill Mine and the Mond Nn ki'l t 'ompaiiv < ui tailed op 4 'iatii»ns 
at its smelters and mines m Ontario .tnd aU«» .it its relinerv plant at 
f lyda<-h. South Wales Mote le.ent m-ws sh"ws that tie* industry 
in (’anada is recovetitm from the depr-ssnoi the Internatnm.d Nn kel 
(’ompany nicreasiri;; the tmmher nf men 4iii|.|o\.d latln-r in the 
and the Moinl (^uupanv lesiimiii): shipnn nts of matte to then M-lim-rv 
in Wales The new works of the llriM'.-h \imina Nnk.l ( \.i |s.tat mri. 
which has ad^ipt^sl tin- IHImn-tte »le(tn»j\fn pm. ess for l• ^ltm»;: tin* 

matn*. IS nearin^^ eompleinm and is .‘vp^Mt..! to . me Mnelfm^; 

during tin* sprmj/ 

The Kep4*rt of the Hoyal Ontarn* Nn k* ! rommission (1P17) refeired 
to expt'nments (artied out h\ Piof O \ (iuess m the eh*, i r*»lN tic 
refininj^ of tin* Sinlhurv hessemer matte (onss lias pnhlishe.i further 
W’ork ' on a jinn ess test.-.l on a lalsTatorv siale XniMh-s of i-nide 
nirkel, contaimn^ copp^-r and ir*in. an* sn-pem|ed hi a hatli of nn'kel 
Biiljihate to which tiin*ly diN nh*d < alcit*- is add«-d p* riodii all v , the 
catlnHies (lead j.r aliiniimum) are en. )o^-d in a hau' of Ii;:lit canvas, 
mounted on a woodiui frann-. fin* foins r is jitei ipitated as a hasie. 
double sulphate. ‘J('u0.2NiO.SO , win. h -iith s m the form of mml, 
which IS fused with siln a in irrapliiT** jM.ts to a rn.itte nnitaininf' 
Ni 30-1 . ( 'll 37-S. and S 1 0-5'^,. The matte mav U- ’..a-ted. t In ti redueed 
I'® nntal ami cast into anodes, froyi whnh tin* < 0 ) |ie^(«iii he tefiiv’^* red 
eleetrolytieally. The nickel anodes are {irfiducrd hv roast etipper- 
niekel matte, leaching? tlie cah im* with dilute siiiphuric m nl to extract 
the bulk of the copjXT, fu.sinj; the drietl residue with 4har«oal. and 
casting the crude metal. The nickel de|s)sited on the cathfule is said 
to contain usually less than tM/tPh, of copjH‘r. 

Chrm. ami Met. Eng., 1910. 21, 2-29; 1919. 770^. 

Amer. Klectrochem. Soe., Apr.. 1919; J., 1919. IH2a. See aImj IJ S Pat 
1251511 ; J., 1918, 155.^ ^ 
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J)liavpmas r<*(luro8 the roasted ropj)or-nickel matte and dissolves 
the <'u|)per with neutral or Klij^htly acid co[)j)cr solution. The solution 
is treated with iiwtallic'. nickel to precipitate traces of copper, and the 
solution of nickel salts diawn olT. H, Mohr and (’. Heberlein roust 
finely-ground copja r iiick«*l matte to’oxuhs reduce in an atinosjihere of 
water gas, and lea« li with l()% sulphuri<- aci<l at ('. A dejaisit 

of nickel is ohtaineil hy electrolysing the dilute solution of nickel 
sulphate so jirodiueil, and the resulting ac id suluticm is usc‘d fcjr leach- 
ing a fresli quantity of the reducecl matt** The residues containing 
copper and precious medals are cast into anodes to be refined electro- 
lytically. 

Low'-grade nickel ores have been investigated by L\ \V. I)a\is/ '’ 
who expressi's the opinion that a silicate ore of the North Carolina ty[n^ 
c'ontaining nickel oxide 1-2% ( Ni), silica and inscduble 
iron oxide 22V(,, alumina i-C’h. tnagiifsia 7*2“’,, might be* c i onomir.dly 
worked by .i pn»< ess iit\ol\ing the n-duction by juodiuc i g.is at 
(/. and dissolution of the finely <li\ ideal inetalhe nickel with 
dilute sulphuiic ac id 'rinue must be*, howe\c*r, but litth‘ ircm pre sent. 
II. VV. (’. Amiable"** suggests hcaiting silicate ores in prcascuice of moist 
hydrogen sulphide or othc*r sulphur-yielding material, such as i»yrites. 
in presi'iice of stc'aiu, pn f»‘rably with tin* addition of a small quantity 
of sodium or potassium chloride to the charge. Nic kel sulphide i.s 
foriiHMl whic'h may lie oxidised to sulphate, any o.wsuljihatc' being 
dissolved by moans of liydrochloric acid obtained from tlu‘ furnace 
gases. In a further patent’^' Amiable cle.scribc'S the tieatinciit of sul- 
])hide ore or matte at ItKMi'C in a iioii-oxidising atmosphcTe, 

and tlu‘ convcM'sion of all the nn*kcl into sul[>hide f»)iiu Tlic mass 
is oxiiiised in contact with air at a temperature sullicicntl\ liigh (oiH)"- 
OtKt 'C.) to di‘ccini|H>se iron or coppei sulphates, but l>«*low the decom- 
position temperature of nickel sulpluite 'I'hc latter is leaclied out with 
water. 

The nianufactun' of “Nicu " steel was described by tJ M. Cedvo- 
c'oressi's,"** who revives the idea of the ilirec't procluction of an allov 
pig-iron from Sudbury ores which is subsecjuently ri'lined to pnKhn*e 
nickel-copper (Nicu) steel. 

'I'he uses and production of the c’obalt-chromiuni-t iing>t»“ii alloy 
known as ’* Stellite ' have been described by S H. Wright."'* In addition 
to its uses for hi!.:h spewed tools, the alloy is i niploycd in the manu- 
facture of motor cais and a malleable form, of modified composition. 

rs. pH I. 1 1*73165; J . luis. .v.iu. 

•* Vng. pHt. ll»564l*; lOlU. 122 v. 

**' ./. Inii, Kh'J. C’htm , P.MU. 11, <»44 ; J . 1010, 5S5a. 

Kng. Pftt. 12:>110, 1010. 3T:tA. • 

Kng. Pftt, 12tH16T ; 1010, 685 a. 

»» Traus. Can. ^fnt. Inst., 1018 , 21 , 48 ; \ 919 . 326 a . 

•• Trans. Can, Mtn. JnsU, 1918 , 21 . 272 ; J., 1919 , 326 a . 
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is hIho rnadf' for various |nif |n>svs r»*t|uirin;: a im-tal rrsi-^iiint tn i‘<»rrosion 
due to atmospheric and i.’leT inftuentr-< 

'I'lN A\i> M!n«ir Mktals 

• 

J he RejMirt of tlie liit and 'lun!;><teii Hr<i‘ari it pul)hMh«*d 

dunnj; the is disappoinlinir With tin- .■M.ptmn of |‘rof. S .1 

Iruseott s interestiti^ « ont nhutions r»'lati\»‘ to In- «‘\|H‘riiin‘nts on tlie 
dressing of tin ores, whn li were referred to in last \e.it s |{e|Hirts. little 
information is gi\('n ttt t nahle one to jiidu'e of the progress matie 
A good deal lias Item heard «»f the tltitation • \.pemii« nls heing earned 
out at Kust Pool and Agai Mines, (“ornw.dl. and lu « ordine to the ]»reKs 
a demonstration of the ])rocess was leeeniK gi\iii l»\ M T 'ravlnr 
and J. W. Partington who, it appeals lia\« diseo\eretl a le.igi-nt whieh 
secures an effective flotation of the t assit.-nte without Ininging up tlie 
<piartz and lUlier gangne minerals 

It is also said that a small eoininer* ial s»ale plant is hemg arranged 
for in (’ornw.ill to test a proce-vs in\ol\ iml' the i^e of anhydrous ehlorme. 
which has been worked out in the laboiatoi\ b\ .1 .1 t'l^llms Det.iils 
of tlie prores.s hav»' not \v\ be< n pul^ls'th^d 

The properties <jf tin aie lefened to m a p.ij^ i b\ l\ I*' Noi t liriip,^' 
who suggests Its Use in pyrometis |J nulls at '2:V2 <’ and does*not 
begin to boil below 2‘27<t (' It »en..iiiis <henin.div uiu ontaminated 
.ift«T prolonged heating at ir,.<n (' in Nfinvon giaphife and wiies 
of jure tungsten do not melt at C. .ind >o ma\ be used as elee 

frodes for measuring tlie lesistaim* of tin* n olten iint.il Its inereasi* 
in resi.stivily and dej-reuse m densitx with iie n use in temperature are 
of a stii<t|y linear character aiid tin h thetefore an excellent material 
for deterniitimg temperatut*’s 'I’he autlmr -ugg« st < that a re deter- 
mination of tlie iiieltiiiL^ points «>f tin* nnue rifi<oior\' loet. ds should 
be made m terms of the le-l-^tl\l1^ «*f tin 

'riie inetallurgv of murrur>i ha- been e\ten-i\elv <!e.ilt with in ‘ 'I’he 
(^iliek'silv er Kesoiiires of ( alih'rma *•'* li\ \\ \N liradlev w hli h slioulii 
be consul I t‘d bv t hose infen-st ed I )••! all-’ of the S» ot t fur n.n «* .ire gi\ en 
and the operation of the rotary furiiao - m u-e at New Idria. Cal . is 
als<j fully deseribid 'Die latter t\pe of furmoe ga\» conHiderable 
trouble in the ease of an ore (outaming a large rp; ntMv of free Kulphiir 
whieli sublimed ainl re-dc|M»sited jnst^Md of Ui./g Surnerl to siilpiiur 
rlioxnle 

'Die use of enhium nmf other dlLiIinr mrth meiiiU in tin* manufac* 
turo of a new harfi lead albry (named Cho ‘ j -.vas dr*s< riUsI bv K. (\ 


•• .4nnua/ Report for 1918 lU. H M.*St*tuiiierv Oflire. 

•* Min. Mag., 1919, 21. 328 , XA 

•• Amer. Inat. Min. and 3Ict. Eng ; Engineering, 1919, 108, 309 ; J.. 1919, 743a. 
•• 1918, Bull. 78, Calijam%a StaU Mining Bureau, _ * 
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Fritry and S. N. Temple."* In the counie of experiments, it was found 
that a considerable amount of calciurri wa.s needeii to give a hardness 
approaching tliat of antirnonial lead (17 lirinell), and that this alloy 
did not stand re-pielting but easily lo.st its f-alcium. Other metals of 
the alkaline i‘art.hs hardened lead t/i a ditTerent but marked degree. 
Further e\ peri mentation .showed that if two or more of the metals were 
used together (a[)parently, a mixture of ealeium and barium is pre- 
fern'd), the hardening effect was several times greater than when one 
only was present, thus making it |K).ssible to produce an alloy, harder 
than antiiixjiiial lead, Imt containing so little alkaline-earth metal 
(well over 00“ J, Pb) that it couhl be re-mi‘lted several times without 
appreciable loss in hardness. The alloy is said to be tough and |iro- 
du<*es castings free from blow-holes. Originally ilesigned as a substitute 
for antiiimny in flie manufact ur«* of shrapnel bullets, it is claimed that 
tin* alloy will take its place among the important bearing metals in view 
of its high melting point, structure, ami low coelHcient of friction. 

• Phttinnm. 'lOie diflicultv of amalgamating alluvial platinum with 
mercury to obtain a irude bullion at tin' ih'posit, has been met 
by V. .1. /achert,^'^ who amalgamates in the presence of zinc and an 
electrolyte composed of a solution c<intaining of copper sulphate 

and of free sulphuric acid R K. Lyons claims the production 

of a platinum amalgam from platmiferoiis material by bringing the 
material into contact with mercurv ami zinc in the presence of a sub- 
stam'c capabh* of attai'king zinc. L .\. Logan‘S’ states that th(‘ use 
of zinc is unne('es.sary and that in an acid solution of copper sulphate, 
the (’opper plating of phitinum, osmiridium, etc . and their immeiliate 
amalgamation with mercury was possible. 

The properties and uses of tjlnritium (beryllium) have been more or 
less vaguely described from time to time, but, ns pointed out by H. 
(V^pau.x,'^ any (aunim*rcial applii-atitui of the metal is impossible until 
a more practical method for its isolation is available. Small .samples 
only of the metal have Ix^en made, so far. and nothing is known of its 
projierties except that it has a sp. gr. of 1-S, a inciting |>oint of 
and that it nllovs at least to .some extent with aluminium, silver, iron, 
and copper, (’opaux de.scribes his method for the manufacture of 
glucinum .salts and their redindion to the metal by electrolysis. J. S. 
Negru al.so gives ;mi histori«*al sketch of the methods hitherto employed 
to isolate the compounds and metal. 


•• Chfm. (tmi M,'t. Kfuj., 19IS, 19 . 523; ,/.. lOlS, 737 \. 
w M%n. and Sci. /Vz-m. 1 9 IS. 117 , 4S9. 

•• IhS. I’nt. 12U3S2S; ./.. 1019. 328.V. 

Miu, and Sci. rrc.s.^t, lOlS, 117 , 819. 

•w r^iw. ft lud., lOlO. 2. 014; ./.. 1019. 8UU. and row/rfc.i rend., 1019, 168. 
610; J., 1010. 28.1a. 

" CW uwd Met. Eng., 1910, 81 , 353. 
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lU A J Vi. I wwit, I) S« . 

PfdJf^KisOV tij /^hjfsunl nto{ i iionffinu ( 'hrimytt /\ m<f ' 

(i’knfkm 

Thk four ynir> of w.ir'of cour^j* Irtl to iMuirinons 4li‘\ i*N»|>iiu‘iits in tin* 
olt*rtro-<-lH‘iiiii al as in (»flii'r indust iich. iiml t I on fai t l oinliiiu'd \Mtli tin* 
m'lieral uj)ln‘a\alof iiiark<*t.s ami lli«‘ liaii-jKnt 4iivi>.. li.is li‘ft |»nMlu<i*rs 
vvondiTiii^ \\li«*ii ami on what h.i^is |MM«r t ion will iiliinmtrlv 

sottlo down (’ountrio^ whn h wrn* <*\|Hirt4 i*' lu foir tin* wai. '■mli as 
Franrt' and Sw it/.ri'laiul. an* miw ntlnT niif]. nn ;4 fnmi o\« r prodiii t kmi. 
or arc liahh* to do so at anv nnnm-nt thln r (onntrn''*' sm h as tin* 
I 'luted States, lia\<‘ now iM-i omr i \|M»rtrrs ,\ihI whilst il i.s oviuMMed 
that in some fields the de\ <'iot>n'ent s madi' dining tlie war inav lx* 
maintained, in otheis it is nnin- than dmihtfiil For e\am|»h', the 
}lah<*r juoeess ishka-ls senou^l\ totrouhle nitral«-.ind < vanamidi* eon 
eerns 

The few typieal fa« ts ,ind fimir**" wimh (••ilow .ire inosiK takrii from 
articles in the <l>( tmn hhit,t>jnt 

Su'ndrn -(o) In ntl.'J, “ill eh « t r<» • In nm .il woiks in I'.MT 7d (It) 
.Mauit ion. (Mill tolls of i-leitin ('iH iron .innually »» om- i-iijhth of 
total make 

Su'itZf'thinfl in) In ItM'), t<»iis of < arhide. In I!t|H, about 

100 (HJO tons Home t’onsiimpt ion, ]s‘rhjips l.^ooo ton.s {h) .About 
2t.(XX) tons of ferro'Siln on in l!0>i . Inme- « onsumpt ion, iryKi ‘2<MK) 
tons. 

Ftanc*\—'(a) More ehlorati* m.id<* in one niontli of H*|H than ?i whole 
year’s jiro-war (■oiisuinption. {h) Trvsi nt (.irbide prmim tion < ajiaeity, 
100,000 ton.s jM-r annum, apart from sj^^nil }j< ^eriiinent eyaiiamidc 
works, (r) 21,000 tons of eh-etrie steel m l‘.U-J, .>M,(t00 tons in Hi 18, 
and an actual capacity far exci-edin^ this last lij?\m‘. 

Germany. — (a) Many new aluininiuin plants put uj) during the war, 
working up low-grade baii.xit4* Their future is doubtful. (6) 89,000 
tons of electric steel in 1914, tons in 1917, when it double<l the 

crucible steel output. (r) A great fnereas^* in ryanamide e.aparity during 
the war, as well as in nab«T plant. 

United States. — (a 1,2»X),000 tons of electrolytic copjjer p«*r aiiDum 
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{b) 102, (KK) tons of aluminium in 1918. (<•) 287 .steel furnaces at begin- 

ning' of 1919. .10, OIK) tons of steel in 1913, 3<t5,0(X) tons in 1917, when 
the output of crucible stei‘l actually decreased. 

(treat steel furnuct‘s w'orking at the coinnienceinent 

of 1919. At end of 1917, the output of eh*ctnc. steel was forty times 
its pre-war figure. 

'fhe year’s publislo'd literature has C4>iitained nothing so imj>ortant 
as to call for noti<e out of its place. The alaive tigiin-s are, however, 
a testimony to the ev»T growing importanc** of this branch of teehim 
logy, and there is evidence that this gi<nsth is m luanv cases relatixi*. 
and not merely an absolute one as the n-.sult the war A certain 
amount of “ released ’’ information has laam published, and it is to l>e 
hopisl tliat iiuue is to come, particularly in this country. 

\*] I. K< '1 III » L YS is- -1’ H K< ) K Y . 

In thimi* lit-hU of electrolytic theory ulnch have .in interest for the 
technical eh>ct i o i lieniist . there islittleto note Some ob.servations on 
piMiodic phenomena in the pa.ssivity of iron made by A. Smits and .\. 
Lobry de llniyn,^' may be mentioned. There is also an important 
paper by D \. Maclnnes and L. .Vdler,- ilealing with the mechanism 
of over voltage, which makes it clearer tliaii ever that no single theory 
of tho.se .so far advanced is likeK to account for all the comple.K jdieno- 
mena observed in this field. The authors attribute liMlrogen over- 
voltage to a supersaturated la\er of dissolved h\drogen in the eha^trolyte 
surrounding the electrode, the specific effect of the hitter being due 
to its adsorptive pouer for the gas If this is high, the concentrations 
neee.s.sary for bubble formation are readily reached and tlie over-voltage 
will be low 

lNsri..\ToK.s. (’oNoriTons, Ki.kctkudk.s. I)i \<; m,s 

K. (J. Allen has |)ublished .some data on ‘ erinoid. " an insulating 
material tdifained as a by-pro<luct in the ^^orklng up of milk It com- 
pares somewhat fa\ourably with ie<l vuhani.scd fibre in lespect of 
specific n'sisl aime, diclectra' ab.sorption. and the efbat of moi.sture. 
'rhe .same author * has investigated the eflect of temperature on the 
specific resistance of ilillereiit glazed p 4 *nelains and has found the 
familiar loganthmii' foimula of Hasch and Jlinrichsen to hold Port- 
land china aiul Poyal Worcester chemical porcelain lioth ga\e unex- 
pectedly high values of specific resistance. F. IT Silsliee and R. K. 
llonaman have carried out similar experiments for a vanetv of insu- 

» fVur. A*. Ahtfi. WttriiJtch., 1019. 21, :W2 ; 1919. 144a. 

* J. Amtr. Chi'in. 1919, 41, 194. 

=• Set. Proc. Royal IHhlin Soc., 1918. 16, 331. 405 ; J., 1919. 148a. 149 i 

' Ibid,, 1018, 15, 289; J., 1919. 140 v. 

^ J, Acad, Sd,, 1010, 9, 252 ; «/., 1919. 469a. 
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latoFH, ooinprisin^r ailTrrent j)onvlain8. uura an.l mIku. Tlioy (iiul it 
necessary to intro<liU'i‘ two t'Oifktants into tlw for oiich 

specimen, one rliarrt<‘t»Ti«'tio of the hpeeiiiit'ii. .tiiii .mot her 
dependence t>n teiii^KTatiin*. mudijhe haine for airi^ihstaiiceK The 
sj)ecific re.sistance of dilfemit Npecimeiis t»f the ^a!n^ '>iih<tanct* \aned 
within wide limit’'. 1 la-n i oiultii tivit \ is prohahlN laret'lv tine t«> 

traces of impuritie.'^ H. ( I* WeUr and f C Ma. ka\ have rom 

pared the etiect of tern prrat lire on tin; *in Uxrtru’ coie^tant of iicoulators 
such as waxes, ptirallin. <‘tr , and on paj^er impregnated \Mth tin* same. 
The pure substances ^i\ e t In^ inni«' fa\ oiirabie result> t .1 Rottmaiin' 
has investigated tlie j»enei ration of moi.*Jt\ire int«« insnl.itin*: matiTiids 
No standard material examineil was linnet uie-ptoof. though im]»n*g' 
nat€*d materials were of (oui^e boit^-r If pemtiation shiw. Inpnd 
water and .«iat urati'<I v.i)<eai gi\e nlentnal rrsult** 

Little of im|H)rt,iin e h i" .i|>pi‘ar(Mi on in‘w l oniiin ttif" ot mi eiiv t rmlrs 
and iliaphragms for m r.d » li « t iol\ i n- work 'I'ln- \V»"imghoiise 
Kh*(:tri<‘a| ami Manuf.n t unng < o and S I'riMMl ' pirpan’ nioiildod ron 
dnctur.s fnmi amalLMmalod lmel\ dixuiiil eopp<r mi\»«l witli gr.ijihite. 
the exce.ss of nien iiry bring n*mo\«d b\ heat and pn'-'Uii’ I* ''m hmidt 
and A. Scliwieger’^ juepaie hollo'\ « vlindmal m nng rhitrodes bv 
spirally winding metalln wire t»i 1 ipe. joining up tlir itiil,' b\ metal 
.spraying W. K I’age and tin- Hole Kxplorat mii < 'o patent a 
method for casting 'ilnon-iion so as to obtain a prodin t as eletirmle 
witl a line, den>e. .iiid H"i>tant "irmtnre l*\ i ro^o (• 1 1 n oxiile. free 
from non. ami then fon* ."UH.ible for tin- prodiniion of m.igia-tite i lei ■ 
trodes for u.^e in a« id elect loUii" .mm be madi b\ feeding .i mixture of 
very finely divided pure iron oxide and b.mimerMule or bunii pyrites 
into an owgeii bl.ist.'* \N’ K. Page • hums to prodme insoluble 
anode*« of good cmiduet i\ it \ b\ lOM ring a <ore of -»ofi non. ferro- 
silicon, etc . with a loating largeh lon-i-tmg of inagmlite .md of the 
same I’oeirieient of exjiansion a^tln* ion* Sin h a eo.uing ma\ im»t.iin 
SiO^ and 2 d'h, ALO,. pumi'e. ete . the latter .iddition making 
it tougher. The mixture h fu>nl in the ehitm furn.n e, .md applied 
by dipjtiijg tin- coie in tin- melt Tin- “ Filtros ” djapbragms patented 
bv ('. .1. Thatcln-r '•* .are of interr‘'t 'I'lieir main ‘•trmtuie lonsists 
of toar.sely grained plat* > or i \lln•ler^ of “ liltro-." .» oln eous iiiatenai. 
the grains being only bonded at jln-ir |»<*nits of . oi.Taet For um* in 
nlkuhne electrolytes, thev are soaked "U* r es'-ivel) in solutions of mag- 

* ./. FranKUn ! u*t , IfilS, 186, a74 , J , llliy. IS.m 

■ Ibid., llMy, 188, 4(S.) . ./ , llipj, M.IU 

- V.S. Put. IJ.SlTIli; ./ . 1919, JOA 

• (kt. Pat. 313238; J., 1919. 870a. 

*® U-S. Pat. 1283280; J., 19H/, Him. 

** Hiittenwerk Niedcrschoneweidc, tier Pat. 301762 ; J., ItMO, 912 a. 

** U.S. Pat, 1302959; J., 1919, 543a. 

Eng. Pat. 134110; J., 1919, 952a. 
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neoium Rulphntf? and caontic noda, and finally in water. They are 
kept iTioiHt liy lieinj^ dipfied in catoiuiii rhloride or are preserved 
under water until required for use. Any silira dissolved from them 
by an alkaline eflM-trolyte is at one«* (‘han^eri into magnesium silicate 
whh’-h prevents turtlier action, and they can be used for a long time 
in hot alkali, if not too stroi^jr, without deterioration. A normal <lia- 
phraf^ni may eimtain of voids by volunu*. For use in arnmoniacal 
solution they are iMipre^nate<l with aluininium hydro.xide, for acid 
solutions with hydnited sili(d(‘ acid. Alundum can be used instead of 
“ filtros.” 

Pkimaky AM) Skcondaky ('ki.ls. 

Tlie j^reat and, as yet, unsolved problem in this field is of course 
the dire<‘t transformation of the eliemieal energy ‘of fuels into electrical 
enerj'v, without its previous di^^iadation into heat enerjjy, i r. a tech- 
nically applicable method IS sought of bnn^in^' about the combination 
of o.xy^en with combustible fuel eon.stitnents by means of an electro- 
lytic mechanism in a primary cell. In this 4‘onnection. an interesting 
patent has been taken out by the Swiss chemists K. Raur and W. I). 
Treadwell, • ‘ which certainly marks an advance, though it remains 
to 1x1 seen to what extent their ideas are capable of |>ractical realisation. 
The slu^^^ish rate of ioni.sation of o.xyeen, as well as of carbon and the 
ditlercnt fuel ^ases, has so far rendercil cells working at low’ tonipera- 
tures impracticable In the present case, the cells, designed to use 
eitlu'r solid or gaseous fuels, aie kept in a heating chambiT at (’. 
The clei'trodes, dej)olarised one wi h air ami one with combustible 
material, are in contact over their whole surface with a diaphrajxni of 
refractory material such as ma}»nesia, .saturated with a molten salt, such 
as soda. The electrodes themselves are not wetted by the el»‘ctrolyte. 
If the find used is .solid, C7 ctike, it is c*ontained in an iron ves.sel 
and is in contact with a diaphrajzm consisting of burnt nnif'iiesia and 
coke, iniprc^nat4*d with molten soda. Alxive the diaphra^n is a layer 
of iron ^aiize, supjiortin^ a layer of hainnier-sla^, the latter surmounted 
by a fire-proof dome, with air inlet and outlet. For ^a.sisius fuels 
(hyilro^ivi. carUni monoxiile, c«)al-j»as, water-^as) the cell consists of 
an iron receiver containing melted soda, into which dip two magnesia 
tubes, (dosed at the bottom, and lined inside with wire gauze. Air is 
led into one of these IuIh's, the gaseous fuel into the otlier It remains 
to l)e siMUi to what e.xtent siudi cells are capable of large-scale economic 
realisation, but there is no doubt that they mark an advance on jirevious 
attempbs, e tj. on the arrangement proi)osod by K. A. Hofmann (.sec 
also F. Auerbach in wdiich molten caustic soda is the electrolyte, 
becoming converk'd into carbonate ac a result of the w'orking of the 
cell. 

Eng. Pat, l2tt7tU5; 1919, 469 a. 

Z. SUltroehftn,, 1919, 2S, 82 ; J., 1919, 375a. 
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Turning to ordinary primary then* art' several developmenta 
of inten*8t, particularly in Aiuefua. A numla r of patents have In'en 
taken out for cells using an alkaline electrolyte. C'athoiles e-onsist of 
lead o.vide,’** mixtures of cupric oxnle and sulphur ^tr selenium.” of 
lead jHTOxule and sulphur, or of an oxide an«i a siilpliule.** For the 
more usual types of electrolytt*. a mixture of MoC)^ and a hasic t»xide 
(e.(/. ammonium pliospho-moi\ Ui.tte) h ret oniincndi'd as dejH>lariser, 
and there are seveial methods*' paU'iited for the prcKluitnui of pun* 
finely-divided mangam >>e dio.xide \V O Snelling ** adds up t<» 
metallic nickel to a granular mixture of <.irl»on tiii'l MnO, L Itahino- 
vich ami A. .Moml impregnate a nuxlnri* ttf gr.ipliiti' ami a de|Kdar 
iser (pyrolusite) with .i colhudal Mdutmii of tlu- ovules of a luftal (iiiaii* 
gancse) capable of mo^'e than om* tiegree of ovulation This is remiiUH- 
cent of the use of cohall salt s - * for pr«»loiigmg t he life of carbon ano<i«*N 
by allowing oxygen evolution to taki phu e at a low amxle |»otential. 

Tile Burgess Battery ('ompans ■' ••m|'l*‘Ns an ehu trolyte gelatinised 
by the addition of i'ereals such as inaiz** lueal. Mitton start h. et(‘ . 
leading to u consideruhly tletnasetl ti ll rc-'istaiu'e <! N AidtuiolT 
claims the addition of weak organu atid'* ben7t»ic, tartaru*. saln vlie, 
siUMime -to the elect rolUe Thi-* pre\ent*‘ the tell t hogging up. owing 
to the formation t)f freely soluhh* zinc and .»mnu»Miuiii salts 'riu* same 
patentee -' limls that the resistance of .1 primary tell «|t |^ends on the 
jiressun* tti which tiu* dejMilansiiig mixture has bet-n subjeitttl, first 
detreasing arul tlien imTea''ing a.** the prt‘-‘'Ute ri,se>. The tiptmium 
pressure should be found for every bateh It was td the order of 70 
lb. JHT sq. inch for the mixtures usetl 

Little of interest to the electro-chemist has ap]»eare<l on either the lead 
or the nickel aci'umulator l*ateiits have th .alt thufiy with structunil 
details, methods of fttrmalion <»f plates, iti*. and present m> striking 
features. 

Mktal Dhtosition, Ki,f<tuo1'La UNO, AM> 1 1 \f.vA.Ni»ri.ASTif' Mktiiods. 

W. Bliim,*^ in a pa[s*r read at the autumn imeting of the Ainerioan 
Klectro-cliemieal SoiMetv, (Mui'^iders the e^imlitions wlm li eontroi the 

'• W. (’ IJaiu r, r .*<. Pat I . /. IUI«. I07 a 

R. (’ Brnn^r and H K Kn n< h. I N I js. 7. IIMU. UfU. 

R. W. Erwin. V S Pat. I2HJO.'»7 . 7 

'*■ R. C. Benner and H F Fon.h. I’.S Fa! l.'lO.'U.'. t. 7, ll»IU. .sl.'U 
'» R. C. Banner arul M F. Freru h, T .v Fats 1111,7^1 1:7, lOF.I, M2 Wa. 

» M. E. Holmes, U.S F.it. I2si:i72 . 7. MOW. IUa 

*' (\ Elhs. U S. Fat. FJN9707 ; 7.. 1919, 1 49a A. A.\Vell*N. F S Fa!. 1293272 ; 

7., 1919, 37Ha. M. L. Kaplan. U.S. I'at-*. 129:i4#H 3 . 7 , 1919. 37 «a 

” r.'^. Pat. 1288722; 7, 19lll. ?H.7.v. 

** Eng. Fat. 13248U ; 7., 1919.809a •• K. .1 o^mt, UuiterUtUon (\}n:v\en), 1910, 
** Eng. Pat. 128332; 7., 1919, 68 «a *• Pat. 1303844 ; 7.. 1919, 543 a. 

»» Uj 3. Pat, 1303843 ; 7 , 1919, :>43 a. J., 1919. 886a. * 
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nature of metallic electro-dcposita, and concludes that Bancroft’s 
“ axioms of cloctroplatinp,” cnunciatrd some years back, are essentially 
sound. ( V)nc(‘ntratK»n and nature of electrolyte, current density, and 
ticmporature, are the most irniwrtaiit factors. Fine-grained, bright 
and hard deposits arc favoured by high current density, within limits, 
and low temperature. 

1). McIntosh '■'''* discusses the optimum conditions (exact figures given) 
for zinc deposition from sulphate solutions. Aj)art from the factors 
mentioned above, colloids, and metals such as As, Sb, ('ii, f’o, Ni, 
should be absent, and the iron content of the ele(:tn>l)te should Ik? low. 
Attention has becui devoted to elei-,t roly tic iron. K. H. Archibald 
anil L. A. I’lguet have investigated its rleposiiion from ferric chloride 
and ferrous sulphate dissolved in acetone, acrtnne-water and alcohol- 
water solutions. ('omplet(‘ depo.sition IS po.ssible, but the [iroiluct usually 
(‘ontains ('arbon Cl. Vie tinds that ferrous chUiride gives better 
results than the sulphate, l^ing a strong solution of this wdt, with 
added sodium chloride, working at oO \Mth a cuinuit density 

!•(» amps. ])er .‘^»j dm., and eiin»lo\mg oidinary •'heet-iron ano(h‘s, he 
was able to produce (*ontinuous|y iron, containing as sole im- 

purj,ty dissolved hvdrogen. Until this is expelled by heat, the resulting 
metal is very brittle, aiul can be powdered in a moilar. Accoriling, 
howev(*r, to .M. Si hlbtter,^- an electrolyte with 15ri gnus, per litre of 
ferrous sulphate plus 1(K) grins, per litre of .sodium sulphate, just 
neutralised with sodium carbonate, furnishes a verv juire j»rodu<’t. 
almost free from hydrogen, when electrolysed at or near its boiling- 
point with 20 amps, per sq. dm. There is also the advantage of lieing 
able to use lead-lined vessels and lead coils for heating. 

In the galvauopla.stic and electroplating fields there has been a 
certain amount of published work, chiefly devoted to improved methods 
of plating on base or electro-positive metals. According to \V. Thum 
and J. d .Mulligan, base metals can be sati'^fai torily treated if first 
coven-d with a gelatin film and subjected at the ^tart to an abnormallv 
high current diuisity for a short time. (). P. Watts lias developed an 
observat^ion of ,1 Siitka and has found that iron can be liirectly plated 
from a copper sulphate .solution, if first dipi^'d into a bath containing 
a salt of a metal intermediate between iron and copper in the electro- 
chemical .serie.s, arsenic, load, or antimony. Similarly bismuth 
can be de|Hisited on iron after a preliminary arsenic or antimony dip 
and nickel on aluminium aft4‘r dipping in ferric chloride. The forma 

” Tran^ Roif. Scf. Canada, 1917 IS (hi), 11, 1 1.1, J.. 1919, 12 

Ibul, p. 107 ; 1919, I ’ v 

A«m. Chim. Anuhft,, 1919. I, I7ri ; 1919, 580 a. 

=*• Gor. Pat. 309271 . J., 1919. 908a. 

U.S. Pat. 1283973 ; J.. 1919. 79a. 

Amor. Plectrochem Soc. ; J., 1919. 290a. 
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tion of a film of metal of intermediate |Httential would here ap}H»ar to 
be the eaus«* 1 emjjen‘d or strain* ha rdenini sUt'l articles can Ik* plat^^d 
without •leterioration if first cfMted l»v dipping with a Liver of metal 
iiUjHTvious to hydrogt'H, and of a ipeltme jnimt l*e!ow*the tern js»ratur«* 
at winch the .•'teel was liar»l«*ned 'I in an <*x.imph’ i>f such a metal 
w'hich can l>e used with >leel In \ i«*w' of tlii* example piven. 

it IS remarkable that, aMordme to I S h'nlh r.^** a ittatinp of tin on 
iron increases tin* rate at whi<'li livdi^ijiTen difTu'es throiiph the laft(*r. 

Nickel can be jtlated direetK nn aluMiininiit (afi« r ;j;i\inir tin* iiNinil 
preliminary ele«ininp ti'eattm in) if tln-^ 1 *^ iiionientai ii\ inadi* tlie aiioiie 
when first immersejl m the liatli I’h*- .’.iiient is t hen re\ --ed bv a 

double-throw switeh ami depn^ition of tm Lei pioi eeds nonnall v I'ln* 
li.*>ual ♦‘leet rolyt e mi.\ed ''ill|»hales with addition of horn aenl call Im* 
emplo\ ed. 

\ arioiis comjdex elect rol\te^ n.oie particularly for lead jilatinp on 
iron nr steel, have received attention V tJ Reeve ilespiihes the lead- 
platinp of tin* interior of -^as di. Ih . i.i pl.*\ iiip a shphtly iiuMlitiiHJ 
B**tts fiuosilirate i*le<tro|\ie ami w<*rkinp at Id (* The dejiosition 
of lead, antimony, or an allo\ of ti'e*ie nie’als from a Miiution contain* 
iiip tartaiic, acetic, ami "aln Nln' a» id -salt** i^ the sulijei t of a pateyt.** 
A h*ad anode is employed when plaiiup with lead, a carlniii or platinum 
anode when (lejMiMtiiiL: .iiilimonN » i an allov Full details are pivoii 
for commensal lead platinp on non and ‘•ti* ! fiom fiui»rl>oiate solutions, 
inclnding the liest I'lectrolyte." foi thin ami tliick tleposif.!. working 
rurrt'Mt densities, and temperature** Sand hlavtmp ih preferable to 
picklinp for the preliminary treatment 

J. Haas uses a lead cyanide solution with the addition of an alkaline 
tartrate, D. F. Harhauph a solution of h ad oxide and suyar in caustic 
.soda. For plutinp copper or other im ial" on iron ami steel. Q .Manno ** 
employs a cuiuplex solution containim' p}if>*<phatt‘ tartr.ite, citrate, 
and salicvlate 

(-). P. Watts diaws attention to a 'a>i of he.ixv pitting which 
occurred during hail jiliitinp when the hath vs.i- allow eij to cool over- 
night when out of ailioli thi rehi-atinp the di'*sol\4*il air was lilierat/srj 
in the form of huhhles on the cathode, with the n ,oilt htated. 

.r. FI WooiJhnrv jiatents two iiatlusls by w! e h a restricted area 

*• (jeiltTril Kleitllr Co. Kllg Pftt IjTITT, ./ , IDIll. 

Amer. Kle^'trrw’ht’m Soc. , ■/ , IVMU. mm % ” IruJ . lUIO, |7, 25. 

*- Ch*m. and Mrt Eng . HH9, 20, 3HH 
” Q. Marino, Knc Tat 1303<i2 , ./ , 1919, 727 a. 

W. Blum, F .1 Li‘u’omb, atid othem, Amer. Eh*€f rr»f hem, j J,, 1919, 

007a. 

MekU Ind, 1919. 17, 12. * T R Pat 130*1479; J., 1919, 6$6a 

« Eng. Pat. 13044H , J., 1919, 727a. 

** Amer. Electrochero. Soo., J., 1919. 290a. 

U.a Pata. 1286875 and 1291 S37 ; J., 1919, 147a, 291a. 
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alone of the cathode in plated, whilst at the same time excellent cir- 
culation of the electrolyte is ensured. They involve the current being 
carried by a small stream of electrolyte which passes (by gravity or by 
a pump) from anode to cathode, the electrodes being arranged one 
above the other A. Nc.hh •*** places the articles to be j>lated in a hori- 
sontal drum, partly immersed in the electrolyte. A series of longitu- 
dinal bars IS so arranged inside the drum that, by varying the direction 
of rotation of the latter, the articles are either immersed in the electro- 
lyte or removeil out of the drum on to an external shoot. 

For the gal vanopla.stic. production of copper sheets, the cathode 
can l>e a partly immersed horizontal e.ylinder. coated with a thin film 
of grease and rotating with a |H*ripheral speed of l.'3() ft. jst minute. 
Supphunentary adjacent cathodes ])revent irregular deposition at the 
edges. A heli.K of flexible noii-condiieting material is wound on the 
mandrel. AftiT dejjosition, the cylindrnal sheet produced is torn 
along the line of the helix. Aeconling to the same .series of ]>atents, 
aeroplane prtipellors, manifolds f(»r aeroplane engine.s, etc , are produwd 
by starting with a layer of metal on a non-(’ondueting core, covering 
this with a layer of grease or metallic amalgam, ami building up to 
the ilesired thickness by suc<5essive layers of metal, si*parated by grease 
or amalgam .\ somewhat similar process is used for producing corn- 
{sisitc but coherent sheets of electrolytic iron. An eleetro-(h‘positcd 
layer of iron is covered by painting or burnishing with a coating of 
oxide not afi'cctcd liy the subsequent annealing process. A coating of 
graphite is applie<l to this, and the process is re|)<*ated until the desired 
thickness is readied.'^ 

KuKcruoLYTir Kkfi.mni; of Mktals. 

(Comparatively little has been published on this subjtMt. H. M. 
Goodwin and W. (J. Ilorscli publish results on the ele< trieal conduc- 
tivity aiul other properties of .saturated cop[HT sulphate solutions con- 
taining sulphuric aciiL Me.s.srs. Altmaycr re|)ort on the U.S.A. 
electrolytic cop[H*r and lead refineries In the former, the multiple 
system is said tti be gaining ground at the expense of the series system. 
An account by (t, G. (fnswold ** of the refining of gold and silver as 
carried out at IVrth AmlHiy, N.J., by the Amcriean Smelting and 
Refining (’o., shows certain mollifications in present practice when 

'• Kaig. Pat. i:WUi2 ; ,/.. SOSa. 

M. M. Mernlt und (\>p|K'r Products Co., C.S. Put.**. I- 1282270 ; 7., 

1U19. 201a. 

.1. H. Pnx'tcr and Wcstinghoiisi' Klcx'tnc and Manufacturing (\i., U.S. Pat. 

300296; J., 1919. 866a. 

« rhtm. <vui Mrt. AVm/., 1919. 21, 181 ; J., 1919, 761 a. 

^ J. four Eltci., 1919, 28, 121. 

Chem. ciNi/ J/ri. Eng., 1019. 20, 382; J., 1910, 181a. 
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roinpaml with Mrr i-whlKslird data, lux no s.-rv rh«inp»*. 

Of inteiv.'^t. as illusnatii.i: thr Hull, nltnv s^luh vnviuv trrhnolo^iNtH 
hiul t.» fa..* .liirmi; llu- uai. i., ,.ui i.l.u ka.ir, i> .i'ltaiii inf..inia- 

tioii witli flu* ir. o\(i\ nf «(i|i|m i timii alMHll^fc^^ iM'Il-iu(‘tal aii.l 

of hion/.‘. Tlif f.iini. r ...niain.-.l iai-, pi.-j-Mt i loi.s ,,f nj. k.*! Ir.-nl. 
an.l Ziiif, aii.l au.l aii.l toj.). i h.,.I . ..i,i ii.iiaiU (.» lu- a.l.l.'.l t.. tin* 
. 111 .juant.lx In th, lait. i .m .h.iinlu.- .oinaimn^ 

alkali hiMilj.liat.* i> j.ai.nt.-.I win. h -t ii. ,l |,i. m ih.- t ransf,-r.-n..- 
of Mannn- .n i<l 1.. ih.- v,,li,tion ami u> i. i,.i. t j-.v.;!,;,. il,, of aiio.lrs 

w it li I ni i! 1. 1 | •* ot 1 1 11 ’ * V. 4 oi I i 111 <j ; • » \ Ih m 1 1 . ‘ ! v\ .» l.i rj.’ 

4'l«‘l t I 4 »1 \ t I* ■ I I 4 >11 j 1 1.1 lit “V 1 m \ l‘ 1 <1 4 II I <1 • 1 111 11 11, M } • III t. I. • 1 I l| !•« I VI I I I 14 lilt il 

<ff r.’liii.*.! Iii4‘tal III (h iiiiaiiN .liiiiiii; ti,, <\.ii h u.,s us, ,i mst. atl .»f 

Im- j 4 I K< *1 ^ I n W 1 \ V 1 Ni. 1 1 | \1 1 1 \ I ~ 

iludjjina fioiii I III 1)1 islii'il .14 ( 4iiiiii'‘ t )'i ii ha-* ii4»f III I II mill II |ir4*ari-sK 

Ml till'. (lii.Tlmii II |«: Kiomjli»,i,. •• uiif,. on .i pio. .ss |,x win. fi 
ZMi." H 4»l»t.mi.'(l fi.iin till' fni'i. * i. 'r.h mj Mom lniimii!.' a /m. ...|.|i.*r 

|>yrit.>.> 'riu-4' film. - I oil. . t 111 1 1,, \ it iml , ii ,mlv.-m iml m.- .n.iw n ..Il 

as a slmlu.* . oiit.iimii;: oM* ',. /i.>n, 1.17 .. HS(>, M t.”,, ThSO,. 

H)''„ II lO, toa.-th.'i vMth ( 11 . K. t .1 . 1 . \ft. I 4 \i la. tm:: ..ml i'..'ii'tial 

I‘'lllli, tli«‘ ii.»n IS ji|.( i|rit.il. .1 |.\ ..ihitim . iil.im.iii tt|,. s. lint loll ii. |.||- 
li.'.l, ami «d|t|.iT .in.l l.i-mutli (Inn m.t . .olcimm) n mo\.‘ I |,\ ^ r.i). /\\u . 
'rin s.iliitioii linalK i.-MilUhi: (7’., /n .iml .T'., li>0,) ^ . 1 1 ..|\ ^.al 

Ml h'. .! Iim-.l w.i.mI. h tanks with .. .iiiiint .hm-n, ,,f |7 ‘J(i.im|.s |»rr 
.s‘t ft . usiiiL' laa.l .imKli s ami ..himimum . ..tl.o.l, - .in.i i>i\i s a |)ro.iii('t 
|MMV (Hd.')",, (M. n, .m.-J ., Im- - i m at an 4Ml.’r;:y 

.■\|i4*mlitiM(* .»f ‘i-.") 2 kw It {•••r ll» ( mii nt • i!). i. m \ m low D.-tails 

arc ai V. n of t li.* an .imj. m.-iit of t h. i<..f )• ^ .. i <1 . n . 'il t( mn of tin- . li-. t lo- 

lyt.*. la-imin-liiiml i.j.4.it- on .i w.* f -mi.jiat. ) ivti.ntmii |iii>ii*ks 
u.v.*.! hy tin* Amn-omla Conijf.inv witi. .t i-l.mt nf ,i ...[».t.M\ of H K) 
tons pfT aniuMii .\ f.ir hiL'h* r j.io\.i\ ,,f -il\.i i* , laim.-.l than im 

hy .Imtillation jt.-c. s'-.-s 'I h.* ^.tha- j.I.mt i** r. f.-inai t*. m tin* 

Mtnia\fr Vaimu*. rmtlnxls ..i.- j-..t. in.-.l “ for tin jainli. a- 

tion of zim- Inunii" |ir<‘|'.irato! \ to. ..ml f.n i h* r.'Mo\ai of mijniritics 
af.’iMiMilat.'.l .liMiiiL', <‘l. . t r. 'U sis 

fi. A (fn4“'s .li-s. ri 1 (I’s a Mi.'t hoij h\ In. h »> .* iT is ..htann*'! from 

a .'rml. matt.- (Si .V; ( n 2\ S h''’'.,) 'I hm is loast..! h-.n h.-.l with 

* K. Pfiim. f /. /..>!. 22, hi. ./ . mi'.i. II, 7^ 

Hutt.'nwirk Nt. --I, f'. ),.vu' r I'.it .'tlJlMI /. I'M'.. 

Klirtrotfchn Znti , IIM'*. 40, 

Chttf ant/ Mit Kill. MMn. 30.^ #». 

,/. AVx.r K\frt . I Din, 28, T!. ' ^tl 

£.{/. Kng. Pat liMiiDiS . ./ . IDPJ. TJ7 a , V X I‘,,t iL'i^a^jTT , 1019,71#^. 

*• Amer. Klectrocbem. Soc. ; •/., 1919, 182 a. 
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<lihitr Miilpliiirir aciti to n-mow most of tin* <-op|)f*r, (Iriod. fiined with 
(•harcoal, an<l < ast into anodr.s (Ni 8f), Ou IH, Fc 2%). The bath coii- 
taiiiH ri% Ni an sulpliati*. with addition of Finely divided calcite 

irt add(Ml peTio<li«i.illy to |>iiTipitate the .('opper. obtained as a mud of 
<*<)mpoHition 2f ’iiO,2Ni(),S()^. wliieh is subseijuentlv woiked up. Tlie 
workm;^ tempnat me is i!u‘ eathodu; eiirrent density 

1*) amps, pel .s(| ft., an<l the voltage 2 'I he catliode.s of aluminium 
or lead are foiitametl in lielit <Mnvas baji*' nionnt<<l on wood(*n frames. 
A catliodie cm lent eflieiencv of n*'‘ult‘'. the pmdiK t usually eon- 

tainin^ less than Cu 

S H ciilislv »les« ribes expeliiiMUit'' on the leM)\e|V of ‘^old and 
silver values fnun evani<le solutions bv tiir^t deposit injf tluuu on jh’T- 
vious ('.athodes of iron-wire eloth. luoken iMirboii, ete . .iiul then making 
these elect ro«les the anodes in a elean up l»o\ .ind <lep«).sitin‘^ the 
precious metals on sheet cathodes covered witlk a thin \.isi‘line epaphite 
layer. 'riu‘ aiuxhs in the, lirst preci[ntal ion are nf iron-wiie cloth, 
c'arbon, or hwid pi-n>\ide The «-lectrodes desiiibed allow of ra])id 
circulation and of <puck and t‘Micient woik Full details are given. 

Messrs. AltmaNer“' mention in then i»*poit the eleitiolytic copper 
extraction plant of tiu' New t'oineliii (’oppei Co \rizoii.i. which lias 
a capacity «)f lo.iMMi 2(hiMMt tons per \ear. .ind tieat^ pk)ur oxide and 
carbonate niineials by sulphuiii' aeid leaching 

N’arioiis solutions patented for the elect lolyt ii* (leaning of metals 
present no paiticulai inteie.st Mtuition >hould l>«* made of an article 
by li li('‘Mllon on (‘h'ctrolvtic methods for the superlii lal colouring 
of iron and ( opper. Accoiding to tin* author, tin* ic^ults are ('ininentlv 
satisfactory and duiable. and ai(' i(‘pla« mg painting .ind varnishing foi 
certain ]nirposes. 

Ai.Kvia .\M> Ciii.oHi.si; 

Some pa]H‘rs of im|H»rtance have appeared. K Bnner and (*tln‘is 
have extended and conlirmed the well-known work of Foerster and of 
(luye on the theory of diaphragm cells by means of com|)arativ»‘ e.xperi- 
ments on the chlorides of sodium, pota.'-sinm. and lithium " * A go<»d 
survey of the whole subject, containing, however, nothing |).»iticul.iil\ 
new', is givim by K. H«irine.*'’^ 

CC Varna zaki i ommunii'ates loults obtained with a .sn\all-.sc.ale 
modified Castner cell, in which the mercury circulation is ctTected Jiy 
two Wiirm .screws working in small w'ells. With a mercury current 
density of 21 2 .'j amps, per dm., and a temperature of lo - (’., 

l\S. Huiidu of Mims, Hvll. l.^0 ; ('hrm. , lUlU, 13* 

*» hK. eit. •=> /iVi. .)/»*, UUtt, 16. ; J . 11119, 907a. 

/Mr. ('him. Acid, 1919, 2, OOii ; J . 1920. 106a. 

Chem. and Mri. Knq.. 1919. 21, 69; J., 1919, t)27A. 

•» J, Cfuui. Ind. Tokyo, 191S. 21, lU97 ; I9t9. IO'Ja. 
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7-lOA’ stKlium h\ili«i\itio u|i-< iihiiiiTjrtl Hiul a <hl<nMu* 

(U'3 Hj. 0-2 i'Oj * 0.>.n :V',, !i*»iiiiin <!' liiii iiiul(*ul)tt‘<ily tiu* iiu»^! 
inti-rchtin^ infoniKitiofi of tin* \i.i; is tit, it i onf a^iunl \u tlu* "ro- 
Irasnl '* <if ( . F < -m :• ! . j*rii ' .nnl S ^I t J i .tii oiM li<“ NrUoii 

diajihni^MM fll, to wli » !i m.i\ I..- .nj.i^d .1 imi'^ i I'n F il 
tm tiu" A!lfri-.Mt)otf t . i! A hHKi.unj, N.I-out'il (tlo* -t.iiul.iid nint) 
i'on>i''ts of a r*'i t:ni;:ui.n st, , 1 t mk of J 01 j-l.nr (oui.-r » .it liodf rojopart- 
llKMlt). 'Tins siip],oit> .1 I stj.ip, il y, ifoj.iti d ..Uliotlr plait' ,:llt\|l)^ 
tiu* a.s})«'stos (liapiii.iLltii. tlosiil at t):t‘ t litis |>\ I I'liit Mf iiioftar Mta 
and at tlio t«*|i lt\ an inst iii'tl it t t .innul.ii Imi\ tif sl.itf ^lalis. w Im )i ui 
Its tuin .supports tin- ^raptutf aiittiit s Tin ^t- .trt- it . t.iiinul.ir Mot Km, 
jointnd on tti liiijs ulmli pass liirtninii tin' s|.ii,. <o\i'r .nid air holtftl 
to a ll.it ftippt I l>.u rtiitsi.lt' 'ri f l.ni'f (.ai.fnlli j iirifitil) is fiti inftt 
tIu' anoilf foni pa 1 1 iiii-nt (siniplt » onst ant -i* \ « I tli’\itf| anti ptntilafi-M 
tliroii):!! tlif tli.ipliraL'in Stfain is p.iss,.d intt> tin' t.ttliodf loinparl 
nM'nt,.iMd t lie f.iustn Inpioi is thaw n t»d fioin tin I'titloin I In fjiaiira 1 
dr.si«jn w lilt'll .Is will hf s, .n its, ml.lis iJ,,. H;r'jrta\ts ]',irt) r.itlmi 
llian tin- Townst'inl < fll. inipit ss, s miv fa\t.urahl\ 1»\' n son of its 
^ivat .sinijilnitv Tin* .i\fr.i::t' \t*lt.t;:* t«\t! a si\ intintlis run is .'h7, 
Noiin.il wnikiiio Inpiois (ttntain h‘ 12"., Nat til .iml II S.d I 

Thn 1 ‘oMinn'ri i.il ;jn,iiant» t- (tiitlh 1 liKtiint* ami t»'^ il» t .nisi n- s,„|;, ftoni 
12t) 11). <»f salt por ffll ptT 21 ln.ms| is in'.aiial.K f\.ftil..i Tin' jjan 
a\oni; 4 t‘s pMin Tin' .i\« r.i'j'* ‘ it* * lln n 1 < \ is .nid t urn nt 
t‘H<< minv 'lln* -inodt > .m Irnatitl In. .1 ntt)n**l (not tit*;-, i iIm d) 

ulinit ^ivns lliniii a lifn of 2 "» \t.trs I )m pi - 1 a^-niH last ft S niontlis. 
(Vnmidniahlo llt‘Ml»ilit\ (o\tr .imi niidfr lo.nhn^h is tlanmtl and tin* 
plant ran hr shut (htwn without tl.ifiii;^'* Mot.i spat,* .imi l.ihoiir 
i-hai^t's arr Initli "inall 'I'wt nt\ pi mts .nr van! to hf woihin;.' ami HOM) 
rrlls havr hrrn insl.illt il 'I In* l.n <jt st s|nnl,- < },|tij im j'l.inf in fin witild 
IS thr l*.S. (ioM’rnmtnt pi iid at J^illintnt. wht io .'i.VN) ir||s wrrr 
rrri'tod prodnrin)^ Hhi ttms of < hlorinn p« r 21 hours I hi- jdant i.s 
fully drsrnhrd in (Imon's pap*i 

Tim Allen-Moorr rt*!! ratln-r ifst mlilt s th«* 'rowm-rnd (a ll in CDiist nn'- 
tion, thr anod»* ronipartnn nl Im ihl? in.nlf t.f n inlorrctl t (,m rMr. .nid 
the cathode plates. diapliraL'ins. ami • at.hoilc « (inn -.irt nn ntM hrin^^ liolird 
on at the .sidc.s. The hrim- p.-n olatt-s tlir»iut»’ th-i fliajtlini^oi) witli 
no other op|>osin" rr-i*-lanfr, jm-i* i' m tlit- H.n;:r. .ivi'n-Hird and .N’cl«on 
(nils. The standard unit tak.s arnp-n's An avf'rani; rurrent 

i'riirieiu'y of f*-’) ',,. volta^*' ami ( in rjiv fflit n-in v' of an* 

rlaiined, rnakinj' 12",, NaOll Anotli last 1^ month-, dia|thratirnH 
3 months. (Overloading; m |Miss|t,l,> up to iri<W)-l^t))() .nnja'n'S when the 
voltage rise.s to 4-.'), and the • uTn nt ('lli( h^'in v iH-roirn-s 


«• Chem. aud A’/-/;. IlMO. 21, IHt ; 411 a. 

Ibid., 1919. 21, 17. J., 19U», .o3a. /«m/. ,1919, 21, .'570. 
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An iiirttallRtion of the well-known IJilliler-Sioniens cell, working at 
Leverkusen inuhT war coiulitionH, hua been descrilwid.^® 

There is not rni^ch to notire in the patent literature. H. il. Dow” 
connects together all the anode c<Rii^jarlinentH and all the cathode 
compart ineiits of a number of diaphragm ct^lls arranged in .series. The 
li((UorM flow from one to tlie other, tin; brine being fed in to the first 
uinale conipait ment, and the caustic lifpiois being dr.iwn off from the 
la.st cell 'I'. Mutsu.shiinu has desigm d a meicuiy cell in whicli the 
cathode compartment consists of an inner tank, the bottom of which 
is made of a porous disc, on which rests a thin layer of nierc urv. The 
soiiimn taken U]» at the 1oW4T surface of the merciiiy is eiJiiverted into 
caustn alkali alxne, witlumt tin* inaessity <»f circulation. 

OriiKK l^b.KoT HO LYTIC rN<un;ANU‘ PHouia'i.s. 

Of other substaiUM-s, the production of pei manganat** has claimed 
njost att<*ntion. II K Lovelace and otin rs em|'h»v .modes < ontain- 
ing manganese togctlu r wifli sdnon. molybdenum, or tung.sti*n. Of 
gn*ater practical inteicst is a study b\ li K. Wilson and W (1. llorsch’* 
on tlie use of fci romangaiiesc anodes for this pur|to.-i 1'hcy ii.sed 
a iliajihragm jiroci'.ss, employing sheet-inni cathodes with caustic 

HOiia as cutholyte and 12 sodium (‘arbonate as aiiolOi* 'I’he 

anodes were ditlicult to ca.st. In addition, tliey becann* eoat(‘d with a 
skin of o.vides of iron, silicon, and mangain‘.sc. which had to 1 m' removed 
by sHiul-blastmg everv 21 hours. Making S‘',, sodium )a‘i manganate 
with a curri'iit eflicieiny of and 7 \4>lts. tin* energy consumption 

reipiired was about 12 kw'.h. per lb. of pcimanganate. Tin* most 
favourable current ileiisity was about 12() amps, per sep ft. M. de Kay 
'riiompson^^ has also published a paper on this subject, and confirms 
the general results of the above authors, .\pparently the chief ditli- 
culty nu't w'ith by them the insoliil)le skin on the anodes was 
connected with the exact coinpo.sition of the ferromanganese, as Thomp- 
son experienced no trouble. He used a metal containing 16'7'^„ Ke 
and (i‘1% C, an electrolyte containing 2(.K) gnus, of jiotassium carbon- 
ate per Jitre, iron cathode.s in asbestos cloth bags, a current density 
of 65 amps, per sep ft., aiul a temperature not exceeding •10'^ I \ A 
eurrent elliciency of only 17”^, was obtaiiual (attributed to poor dia- 
phragms). Tsiiig 4-2 \olts, the energy consumption was about 15 
kw.h. per Ih. of potassium permanganate. .\ conversion of up to 62-5% 
of the manganese was obtained. 

J. G. Williams^* has recently communicated to the Faraday Stxdety 

A. J. Alluiaiid and E. R. Williams, 28 or. 

“ U.S. Pat. 12840KS; J., IU19, 7.'5a. Eng. Tat. 1 14023 ; J., 1019, 361 a 

’* U.S. Pats. 1201080-2 ; 1010. 280a. 

” CVix/i/iJ Md. JSny., 1010, 20, 387; sec J., 1919, 411. 

»» Ibid,, 1919, ^1, 680. J.. 1920, 106a. 
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(lata on th(* technical product of i^iHhuni jK*rchKmit(*, u»in;» snuHith 
platinum anodes and iron rathodc** t\Mitiiu‘nnnp with a solution of 
OOO 700 ^rnns. of sodium ( hlorat. js*r litn . .i i urr< iil density of 45 50 
amj>s. p«‘i‘ sq dm , and a teni jn i; 4 t un* of ,‘i<i (' , i lir 'ri'sistaiu e is found 
to increasr as tin* t*on\ pro4’iTtIs \N In u tlie si^iiium « hlorate 
has fallen to 50 iirms jn-r litre, the emo-nt deii-il\ has .Iroi.pi-d to 'M\ 
amps. p4T s<p dm., and tie- t* injM ratuie iisrii t«i 15 r»o Ozone is 
first evoKi'il in (piantiiv wh.ui ihethlorate has f.dh-n |o ^rms. 

p**r litre, and heeomis aliin>-t unluai.ilih- ,it .5 urms js-r litre .\n 
averajji* curn'nt »'tli«Menry of >5'*,, i.s Mht.uiiahle at thf ti-mperuturos 
driven .V higher O inperature ndma^s tin* \o!ta;:r m..re lapnily tlinn 
it d«»es the 4-urrent etlieiem y A certain amoiiiit of • lilornh* is hirmed, 
lather ^H'.itei t he hiiiln'r t In* temp«M.it uii* \t ho\ ti-nqu-rai ur«*s, slight 
alkalinit V (lots nut aj»pear t4» matt.i at lueher t^n.pt'iat ui<s it pa\H 
to a\4»id this liN ri eiilat.d ad'iition ,,f .n id \ < i ll for per* hh»rate 
prodiH'tMm w; (levcrilH-d ' m wlmli a thin stnam of ehatroKte is imnie 
to flow alternately upwariN .nnl ihovnuaids throueh a seri«'s td water- 
eooh'tl (atho<h‘ eliamhers \er\ iiiaih. tilh-d with I ’ shap4*d 'platiniiin 
[•late aiM»des. maiiitaiind at tl.*- rsjht ili'taine from tin* 4.itho<l<',s hv 
insulating; shoes. ^ 

\ further (.ireful stud\ of the ehetr<*l\tie jirorlintion of perjihoH- 
plnites has heeii puhllslieil ' ' Tm piodin e the^e salts suee4‘MKfull V. 
tin* current «lensity must not he tiMi hi};h (2 ‘1 anijis. per sq ilm ). 
Ki.jiitioiis must he coin • ntratial aiul th*re shmild he about ‘J h equiva- 
letitsof has<‘ present to I mole* uh* Mir <)4 Tin current elTn iein y falln 
ofl as the ('h'ctrolvsis pnn «‘eds, hut a •>1",. «ori\«rsion (an he reaeh<‘d. 
The addition of potassium fluoride (loes not appear to .ijTe(t tin* ainMle 
potf'iitial, a.s liad hitln rto 1m eii supp(»scd Tin- met li.inism of t he oxida- 
tion is supposed to he 

r/)/"' ^ oil' nl’Jh" ‘ II' ^ 

K. and K. Jelhriek ptililisli a furtln r • lahoiate pap( r on the elertro- 
l\tie [•rodiietion of sodium h\ |H.suij.hite tNa.SJ),). (luitainiru; a vast 
amount of detail (ji.aHeularlv on the mo-’ sint.ihle choi* e (tf eh 1 1 rod4*H) 
which <*armot he t;one into here A 7 ',, 'ohitnm h.is heen *ohtajned. 

In connection with the (ondiiisation of .'<(tvh‘rie arnl water ts) 
aretahh*h\ d(* hv means «»f rnenjiric ovnle. ne i.odw for [•r^Mliiein^ tliin 
substance elec trolvtieally hv inakim; imrcur* the ninsle in raustie 
soda solution ]ia\e Inen descrilMil 11 \N M-itheson uses a cast- 
iron pan. 6 ft. in diameter and 15 in hi;;h. * ontainin;;; tin- mercury, a 
nickel or iron cathode, and T b»”., raiiKtic soda solutir»n. A current 

C. I. (1914) Symi.. nml otin s Pcit. IJWitia ; J., 1919, 4C,2a 

F. Fichtcr am! A. Kius, [/dv. ( htm. Ada, 1019. 2, 1 ; J , 1919, 220 1 . 

Z. phynl. Ch<m , 1919. 93, 32-. J., lOKi, 41 1 a. 

•• Eng. Pat. 13256*}; J., 1919, 819a. C(Wk/. C'Acm. J., 1919^8, 259; d., 
1919, 793 a. 
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of 55 ;irii|)s. [xt in\. ft. ainl H l(» volts an* cinplovixl. Strong 
ugitiition ih mx v.s.sary to kerj) the oxirfe formed from settling on the 
mercury. \ similur, tliougli less simple, apparatus is employe<l ])y If. 
Danneel and Klekr rizitutswerk Ltmzii 

hiLKITKOLYTIC OlUiANK’ PllODL'CTS. 

J. 'riiateluT giv<‘H a general review f)f the possilulities in this 
field. Jle has prepared several tons of /eaminoj)henol sulphati* l>v .in 
elect rolyl le method 

J. Feyer has exaniimd iMiefully the formation of i hlomfoim frtim 
acC'toiu' and from aholiol. Jle ii^ed neutral solutions of alkali or 
alkaline-earth chlorides, no diaphragm, a pl.itinum anode, and tried 
ratJiodes of various metals (platinum. ni4k»‘l. copp«*r). An auxiliary 
cathoth*, in a diaphragm, taking up to one lhii«l of the current, was 
cmj»hiyed to kis'p the electrolyte neutiah I 'sing UMtone. added little 
by little to av(»id redmtnm :it the cathoile, a curicnt enieii’ncy of (JO 
70% and a conwrsion of were oht.iiin'd (» 7 \olts wen* necoNary 
at an anodic current dcnsitv of 2 5 .mips per i ni. The coin ent ra- 
tion of the elcctiol\te within limits did not matter, hut the .ihsi ncc rd 
iron was important Wit h ah ohol. the i epulis were hettei Thus, with 
a similar < uirmt dcn.sitv, a luiient i-tln iencv and a lonver- 

sion were ohtainc<l, u.smg (ahmm chloiule. 'fhe product was very 
pu re. 

Work on the clei t ro chcmi« al o\i<lation of phenol ai\d ihccrosols 
has hecn cmitinued ^ ‘ A \aiiety of dihydioxy den\ati\cs and their 
condcn.sation products can he (dttained by \ arsing the cimdilioiis. and. 
by juishing the oxidation fuithcr, the Ihmiz^mic ring <an he broken 
down, gi\ing such compounds as fumaric and su(‘unic acids, as w'cll 
as 4'arbon dioxiile and monoxide. 

T\. 1’ McFlrov^’* patents the ]>roduction of glycols from olelincs, 
oil-gas, etc ^fhe electrolyte is a biine solution. .\ di.iphragni is 
immaterial, 'fhe gases are blown in at I 5 atmospheri's iire.'-.^urc. 
and should alwavs be t*iesent in gooil excess. Tlie amides are of lead, 
]>latinum. or earbon. Tlie presence of catal\sts, such as ]>latinum or 
palladium black, cerium, manganese, or i hnunium salts, heljcs the 
reaction. 

Frsrn S.vi.r J^lki'Tuoi.ysi.s. 

There is little to recoi'd under this head. It is known that great 
progre.ss has lieen made during the war in the production of magnesium, 
e.</. at Sluiwiiiigaii, but very little has been published, (h O Sinvard 

(ter. Tat. .'tlllT.t ; J., .%7(U 

( Arm. n;c/ Met. Km], 1910. 21, im. 

” /. KUUr,^h<m , 1019. 26, lie; J., 1010. 

** F. Fiehteranii F. Aekennann, Hflv. Chim. Acta, 1919, 2, 583 ; J., 1919,867a. 

« U.S. Pat.'T308797 ; J., 1919, 068a. 
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has two intorestinp jmtont‘» Ip •*« h.* »im>- a tnph- thion.lr .‘Um - 
trolyte (inagnrsiinn. haniiin '^oiljinn) of irnivitv .'1-2 «n<l in j»l. 

H3/) ( . Maini<“*iuiii o\i(l<* or < .irluoiat** < nittiiiiiouMly to tins, 

and tin* t‘lo4*t rol\ <is rarind out lii a lailMtii liind j>i»t rr'»»'iid»linj; ait 
aluiiimiuiii furiuico, ii'^inn (ar)»tin im Lji.»j*luti* .»nodi'«». atul '^fartiii^ 
witli a layer of co]>per a^ eathoile at th.* l•o!tollI of tin- i .11 'Phe ma^ 
iie‘<iu roniains sti'<j)<'ii.h‘d in the .-li*. t i.>l\ t and I'rattiiaih no linonin' 
IS Iiherated. l^y the n^e ..f more .•.•I’pl.'x '.i \t nr.'* an eh. t rol \ ti* 
melt in*; at tiStl can h.' .d.taine.l iait n:„. fa\oiiiahl.' . 1. .t i.»l \ ms 

temperature In hi>* v,.. ond p.,t.-nt !„• .mpho- an .h.ti.dsl.' .d 
sjieciti.- firavity 41 NaK". l‘.aF hi ) .o\,r.d \Mih a thiek 

layer of majrn,-siiiin o\i.!e ..r .aihonat. \ . im non ...nfain. i with a 
cooled has.* is U'^ed .»s .'h < 1 1 ol r anotl. >» «it .aih.m and . a‘*t iion 
citlnxl.'s pi.»je(tinij u|iuai<l- .in«l poii.t..! to as..,< m th.- .h la. hnienl 
of the mafiliesium 'rin* latt.i nos to tin- t.>|* ..f the . .11 

\ similar ehanj/e fr.im th.' .a.lmaiv )i.i. .dnie, hut in the .ippo'^ite 
dire.tion. is sueLrest.-d h\ \ M wh.i pt.ip.is, s to pr.’pan* 

tlllimimum fiom an aliiniimnm (hl.aid* s.-dinn, . lii.ai.i.* hath \ M 
<h)hl.s(hmidl des( lilies th..' i\t»ntion ol .diiiuiiia from la hi jnloriti* 
This is erii*'he.|. t n at.d w it li , Ml 1 1* a. i.l .mdtli. nii\tiii.‘ .»f Jrie.l 
111 t rates heated t.i a d« linit.* t. mp. lat me oitln if 'it I \ hie)i to .|.>i ..m|Nise 
the aluminium hut not th. m-iIiuim ..i . d. mm *-alt- Tli. latt.-r ar.* 
tin'll h'.iehed out The aluniin.i i** fn • i fiom hot. than that .d.tain.'d 
frma .lav Th.' manufa.tui.' .>f ahmui.i'ini as ...imd .uit ,it liorr.'in 
in I In' |{liin<' Ihovii't. ha*- h. < n . 1 . •*• nh. .1 

T. U l’..rland ' eets iiM'Uhd'nui" h\ . !. « t to! \ *•! 1 1 L' a fu‘*.d mi\lur.‘ 
of the clil.irides of v,Hiium. aiuiiiiniui. and loo]'. hd. nuin na It m^ heiow 

2(Kr (’. 

I'JF.Il'K I'l u\ \< I *> \M» \< « 1 s*-..!:! r - 

A fjo.).! e.m.'ral pap. i on . h.iiie fmiiat.- .haiiioj * lu' ll\ with thi'ir 
use f.»r m.‘tallur;zn 'll work w »* r. ad h\ 1 1 Ivt. la ih h.-fot*' tin* 
Faiadav So.n*tv 4’.»ward^ it" ‘on.hj'*).»n h.- di*. U". •* in an mt.r.-sl- 
in;' wav sin h .piestion-' a- po^. r f..< toi ^jranhit. .arUm .-l. e 

trodes for st.'. l fuftia.ts .h.tio.]. Iiol.h i- .d mininiuni • onta. t r<-'ist- 
anee. |irote. tioii .if .'l.'Ct r.ides .jL'am t i.utniii;^' •*< ’lie- '•uh*-e.ju.*iil 
discussion aN.) contain'* |«iinT »|f in^*o o I’- ,.i- 'otle-r jiuhii.atnms 
Kliould he mention. 'd K <.’.i'ro\\ "* . onf nt. .t« s a \ ihiahi.* pji)H*r 

on elertn.* fiirna. e i). 'I l"i Afinh litlnejah -p.-. i.iliv ref. inn)^ 

u.s I’at. nio44u. . rnn. 

r.H. Pat. i:iio 4 .-.ti; . wnu, ^ 4 :t^ 

•• U.s. Pat. iL’llTiMO ; - /^PJlO. 

TMr.ft A'nio lUpt 16, . I, |/, min \Z, P»7.-. 

y , pjpj, h’ > PaT i.<»>;rs>. / mm. .st.*, 

•* Trans. Faraday Soc , 1919. 14. 71 . ,/.. 1919. 

•> Chem. and Mel. Eng.. 1919, 21, 236; J,. 1919, 
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throughout to ferromanganese pracf-ice, is full of practical points 
applicable to all types of furnace. H. St. John deals with the 
commercial testing of nietalhirgical electric furnaces, and discusses 
the many aKpC(;ts from which thcsC' tests must he appioacljed. F. K. 
Hill and A. 1*. M. KhMuing**^ rend (before the Faraday Society meeting 
mentioned above) a paper on. the control of electric f»irnaces, (Icscribing 
and comjmring the vari*ms possible ways of effect ing this. The account 
given is a clear one, and the diagrams are good. 

Furnaces of new patttTii will in treneial he considered when flealing 
with the j)articular processes for which they are ilesigntMl. One* excep- 
tion, hotvever, must he mentioned hiTc the <‘lectrodelc.ss liigh-fre- 
<piencv inducthui furnaces di*velo|>ed by Iv F. Xorthrup.***' and patentisl 
by the .\ja.\ .Metal (’o.‘*^ In the.se furnaces electro-magnetic ern'r^y of 
verv high frequency (UhtMM) c\c!es) is cioivertcd into heat with- 

out anv interlmkage vith iron .\n intermittent oscillatory discharge 
ffom condensers can he employed up to about ItM) kw , hut for large 
units, an (‘lectnc gen(*rator coupled up directly with a steam turbine 
will probably give the bi'st r<\sults. .\n oscillatory current system in- 
volves expensive' coiuh'nse is and gives a low power factor, whilst using 
an idternator, tin* p<»wer factor is praeti«‘ally unity, and units of ItHX) 
kw. can be designed. The {Hissible voltage is only limited by con.si(h*ra- 
tions of safety. Ilapnl heating, high and uniform temperatures, high 
thermal elliciencv, and good control are all t lamn‘d. Fuither. non- 
<'onducting material^ su«’h as glass, <*an be tr(*atetl a.s easily as metals. 
.Metals can be nn’Ited Ik cocao and in absence of (*arbon. \\ itli a small 
laboratorv unit , batches of several kilos, of glass, elect roly ti« iron, 
nickel, and platinum have b(‘en melted in a few minutes. 'I’lie method 
appears iu have very consi»lerable ])ossibilities for many kinds of 
fine work. 

.Vpart from this, the most interesting development in electiic furnace 
di'sigii is the attention vvlbn h is being })aid to reducing the consum[»tion 
of electrodes bv protecting tln'in from air at the points where they enter 
the funuu’e. a number of incidental ailvantages being secure<l at the 
same tii.ie. 'riiiis tl. K. Ilov’h* and P. W. hawcett have a conical 
chamber, composed of two hingetl segments, the base of each resting 
on the water-cooled ring through whi(*h the electrode enters the furnace, 
the u]>|K*r and nanower ends fitting again.st the eleetrode. which slides 
through them. (' How pn»vides fora closelv-tittint: sleeve, engag- 
ing at the bottom with an annular seating which can slide over the 

•* Chem. and Mrt. ting., 1910, 21, 277 ; 1919, SU«A. 

7Vrtii.i. Faraday Soc., 1919, 14 , 90 : ./>. 1919. Il7,’>.v. 

»• Chfm. and Mrt. Kng , 1919. 20, 2S1 ; 21. d.. 1919. 292 v. 777 v. 

” Eng. TaU. U1844 ami 119220; 1919. 22aA, :i7.').v. 

•• Eng. Pat. 131V205 ; J., 1919. OSOa. 

•• Eng. Pat, 130687 ; J., 1919. 829a. 
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furnace caning in any (lire«*tion^ The up|H^r (‘onnints of several 
RUj)eri> 08 e(l layers of masznetir material of piogn-ssivelv i lianging 
(Uaiiieter. so arran^etl iliat hv th.- attraetion ..f tlm eurreiit, they form 
a st‘lf-a(lju*^ting sealin': irn- 1 1 \ r nf th.- ^iK.meter .if the eha 

trtxle at the partieular |>onu \ St,»hi.- di-stnlKs a simple form of 
jirnteetion consist ine of a hi;ln metal e\l»ial«*r. '2 ft aiul a few 

inches wider tlian the »*K*»irotle ti\e<l on the roof of the furna»e aroiiml 
the latter A sealim: plate is put on top of this, mul pievi-nts the 
jiassago of the tianie whiNt this in turn i- M-ahd h% throwing on to it 
a little g. mister K«ir furna«es with slmit I'lettiode tr.»\rl. a deviee 
is used coiisi.sting of a numher of short eom ent ric (•\ hnd« rs fitting inside 
one another, so as to form a teh-^opic tiihe Atiordini: to this anihor. 
75*',, of the usual eha‘>ioile ( oiisniiipt ion in sti i‘l fnrmnis (up t«» ‘Jn ||i. 
|M‘i ton oi more) ean thus In- s;i\,d I (' King *"* iimI W K Mi»it •''* 
<-oat the eleetrodes tlnnisrUrs with a la\rr that will n si>.t i»\idation. 
Using resjMM 1 1 \ el\ a haked <»n mixture of < irUma* emis lander \ntli 
magnesite or <loloniiti*, aiel a <oa(ing of <«»ppiT i*r other metal not 
attackeil h\ (aihoM at a liigli temp« latnre. with jim outer la\iT <»f 
nir kel 

Kleetrode < onsinii)>t ion i> ilso 1 m mg gnuTally lowered h\ thi *nore 
friMpient int r<*dii( t ion of <ontinnous fi eilnig of e)eMrod« s. fi»sh ele« 
trodes ln'ing jfiinted on aho.i* »s ie<pnrMl. either ii\ male and female, 
or l»v nipjile joints The hpss ,»f ^tnmp ends is thus aNoided llM»ngh 
a gooil deal of t roll hie is sninet lines t ausi'd h\ t he t breads (nun him d for 
grupliite, moulded foi ainoiphoii- «.iihon) ii'ishing. and the stnmpK 
falling oil 

Several papeis lia\e appeared on the inannfaMnre of ileitriMleH. 
f\tf. hv 'r K llav and h\ (J M Spemcr 'I’lje foinnT is par 

tieiilarly full of information tie* latter deals with thi* mantifai t are at 
Sliawinigan Another [»a]H r dispnlus a gas firt'd anneiding furnac'e 
used in the manufarturc of aniorplmus .-lectrodes 

There should he iiientioiK’d an in vi'st igat ion hv It \ Mfidli<‘ld and 
S \ Mam on the ratliogra jihn exammal ion i.f . arlsm elei t rodes wit li 
a view to detecting flaw^ aiui piednting hoakag*'* l•Ton. iii\s last 
|K)int of view the results an* si, f.ir m-g-ttiM*. 

Then* is a distinct current of oj'iiiion setting m- in favour of the use of 
graphite as against carlxm eh*, t i^eles. jiartirniii v for large furriacen, 
and now that eha'trode lo»«s«-s ,tre !»eing < nt down Tlnir mueh higher 
riirrent carrving caj»acit) givi - them a great, atlvimtage 

Engineering, 1910, 107, 7 10 

T’S r,»ts I3Ii*J.V> ' f*. 1910. 0k7a 

rs I\|1. i:iIirio;j. ./ . lot'*, 

»•» Eatr Material. lOItt, 1, jag Canadian (’hem. J , 1019, 8, 270. 

*•* EUet. Timre, 1910, 65, 131 Faraday S« . Apr 29; J.,»I919, 4241. 
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This is pcrliupH thp field in which there is most to reiM)rt. Electric 
steel furnaces lukve come into their own during the war, particularly 
in this <ouritry, which, in previous years, had la<:«fiMl far behind its 
rivals in this resjiect. There is also no doubt but that electric pig- 
iron furnaces have a big future before them, and that perhaps in unex- 
pected fjuarters. Electrical methods apjilied to non-ferrous metallurgy 
hav<* nuuh' great stri<les. At present this progress is chiefly apparent 
in melting operations, but good work has l)een done on the \\inning of 
metals, particularly of zinc, wlu*re the fmnwu great dilliculties are being 
surmounted with suecess. 

A numbei of patents should first be noted on new furnaces for the 
melting and refining »»f metals in general. E. (Ihimmont in his arc 
ftirnaci' has a conducting hearth consisting of a ni(‘tal plate (o\ered 
witli an intiMinediate laver of eondiKting agglomerate (earbon. pitch, 
tar) and an upper layer of non eondin ting lefrartoiw \ number of 
wells are jirovided at luteisals in tliis upper laser It is claimed that 
tlu‘ convection < iirrents thus piodmetl liring about good mi\ing of the 
molten charge. ,1. Thomson patents two types of lesistanci* fur- 
nac»'¥i. In one a caibon resister is suspended abo\e a melting tank 
along its longitudinal a.xis The lieat produeeil is reflectisl down hv 
the ('ovenng arch In tin* otlier, cnn*ibles containing tin* metal rest 
<m a 7.ig zag carbon resister, the lu'at being eommiinic.it e«l to them hv 
eonduction A eoml)ined arc-induction furnace has lieeii tlesigued. 
provided with a number <»f eluinnels m the hearth, sejiarati'd In insu- 
lating mateiial. Hy suitably arranging the trniisfornuT windings, 
heal is de\el<>j)ed in these <*hannels, and leads to brisk lireulation and 
good mixing 'Phere is nothing no\el about the arrangement of the 
arc or ares 'The .\jax-\Vyatt furnace is also an indin iion furnace. 
|»rovuled with a loop channel. b»*low' and eommuuieatiug with the 
bath <if molten metal. One leg of the transformer is tlireadeil through 
this ihaunel, being neaier to tlie metal at a }Hunt wh»*n* the ehamiel 
is const riet I’d than I'lscwhere. Onidirectioual circulation with strong 
mixing lesults. So far only monophase furnaces of up to l<H) kw. 
have been designed With two- or three-phase current, a jiower of 
.‘kH) kw. could be ab.sorbed. .1. 1). Sbipton suggests an indirect 
are furn.'u-e, the heat lieing raibated on to the metal, with an arrange- 
ment for preheating the i-haige in the up|H*r jiart of the ehamiK'r. I. 
Kennerfelt provides for several vertically suspended electrodes fr<)m 

Kag. IgOTSii; 1919. 80%. 

U.8. rnt.s. i:U)S.87T ami 1.10^880; J., 1919. 04:i\ 

*®® Cor. Tat. :1090S7 ; 1919. 04aA. 

CAorw. 1919. 13, 399; I S. I»at l.n 'uOt) . . 1919. I»87 a. 

U.S. Pat. 1313740; J., 1919, 827a. 

»* IT.S. Pat. 1313834; 1919. 830a. 
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wliich ans jM^s to a trnti.ii projt i fion i*t li.i iHiti^un oi tin* 

furnace. A iiuiuIxt of <rUiihl.‘M an* arian^',*i to' tin* li.iutli in thr 
heating zone of tin- an Tin* S,.urt.'- K!e. t r.im.-talihriiOjUf Kraia.MiM* ‘ 
pati'iits n earl)on.n eiMi'i i oiidia tinii, i ru. il.ii- !,. .itth t.' win. 1» < nrimt 
is ie^l at se\rra! |‘ 05 ht> l»y toiKiiatoi'^ llttjii;; aiui ]nojri‘tin^' 

Ix'vond tlu* '^aine I are coiuir. tr<i nut‘*ni<‘ fn a iK utnil 
aiui the hearth i-- li. aiod h\ t hi.-.‘-]*}»aM- < nm-nt V li. n. lal |.a|n*r 

hy II A (iira\«*'. III. IV riiially 114 .!.. 1. in whi. h h.^ ..nnjian'i the 
ilitTerent tvjirs ,if fiiinait's U'^rd for im-Itin^ ii'tiaU 

I'd.K I Ki«- S I I K1 

Stefl relinin;i ‘•till icinain^ tin* hi^'i:* "t iirld f.n the .In t ri*-iin tallur' 
^ist \ttention slnuild •lii'-t In diawii to tin- !*\i!..d.i\ So. n t \ pajHT.H 
already nientioiud. pai t a iil.u 1\ to tl.O'. Ii\ ii l-d. In Ms Jiiul .1 
liildiy,**'' and to tin* nwuinji di^-. I'ju* former aiitlior <'0 |m- 
paii'il t he t hreo t \ |M s (tf fun..o •* . }ii.*tl\ u*'. .1 in t In'. » omit r\ m/ the 
lleioult, Klee t roll, it als, and (lo.iv.s l-’.t. *n IK and t mit ifi pa 1 1 n iila r 

the elaiin*' of tin- la^t Mr lai.l j*aitn n!ar '1 1 . on I h. aiiloiiiatn rr^ni 

latioii of slioit riiemt d|st nrli.iin » - .lin to thr j-aitnular dr'-ion tin 
ploved (two sot > of rh . 1 1 0 . 1 . an*! l !i. 1.. art h . onm * t. .1 in star, t li»* latter 
also heine eaith.*<l) llr al^o elaiinr.l a>^ a i.. w f. itnir the frrrdoni 
from eliilliiiji raii^rd hv tlir <»wini: to th.- < mo nt throiijjh 

the ''arne. Ihliliv d.votr.l thr iiMin j'.iit .»f ho j’tp'r to tin* Kl.-Mro- 
metiO- fllin.nes <!.•'-. 1 1 hi nii 2 . d ind I ph.o-r t n t hr last «d LN t t ons 
lapaeitv. .Meiiti<Mi waH m.idr of ll. mI.!.* j'a. kin;.! 'jlands roiin.l the 
elect rode.'< prevent Hi;.! oxiilation II .\ d.* I'ln and J H«Ttrnius 
de^crilie ncriit iiiijirovrinent s in th. IKnii.if^lt fnrn.nr ,\ hu)jer 
liearth area for the ^anir ihaiur a hiuii. i area of (ont.irf la'twrrii 

t lie .shiL! and the mrtal. and t ho. a.l*!* d to the ^r. wt. r pow.-i <»f the fur 

nac(*, leads to iimre lapid work I h. -idr ♦). .trod« > <ari n«>w hr 

t ilted so that an in;i ea n take | 'la. . h* t a « . 11 t h. m a n«l ' h.- ■•la;.’ and t hrn 
hack to the eciitr.il eh<tro.lr T hi> pOM.diii. i- n-i.l wln n tin* eharj^a- 
i.s molten — fn'r-lmrniniz an s an- mi.j-Iov.'! for n.rlfiny rap d he 
iome-sliaped ro.)f now rmov.ihh' whn h fa.ilitatrs repairs Jo tin* 
lininfr. ('. II. N'oin Ikanr dr-. hIm- hi^ fuitnnr, trn' ^ha|H‘ of whirh 
s ao flcai^ied as to ensure r\rn 1 «»n''Uinj*t ion r»f n fnielory iiiiiti^ on 
ho walla. W. K. Booth draK With tie* Boro ' Mall furmoe whieh 
las a hearth whirh heeomrs rondurtmir uhrii wr*] hratr«l up. An 
luxiliary elec trode is provid. d xsheh allows itn- furnarr to funrtion 
IS a free-hiirnine are furiia* »• until tin** lias haj.|H nrd A rrj.ort puh- 

Kng. IJ.TUMi , J , Ifia. » n ^ "* KUrtmwn I'.nO. 83, lliXl. 

Trans. Faratlatf Stir., lllln. 14, *1 . J , 

*»• Ibtd., p. TU; J.. dUSv Iron Afjt, Illli#, 103, 190 

Chtm. and Mti. Eng., 1919, 20, Abh , n]wj J., I9 IS, IMa, 4 i' 2 a. 

»“ Engineering, 1919. 107, 666. 
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lished in Blast Furnace and Steel plant contains some interesting 
points. Induction furnaces have been very little developed in the 
U.S.A., us in this country (sei? J. Bibhy, /w. dL). For furnaces riealing 
with molten (‘harj'cs, kw. (*i(* tons capacity) for a three-electrode 

furnace, is about the inaxinuirn .size advisable at present. ‘25-cyrle 
current gives a better powe.r factor than OB cycles. With the latter it 
does not pay to go beyond 15 tons. Cold-melting furnaces exist of 
capacity up to 10 tons. vV dijfv-ussiofi ]>ublished in the EWtrician 
brings out a nund)er of practical points, as does a pa])cr by Tl. O. 
Mercer, who deals particularly with the (piestion of electrode econ- 
omy and electrical details. W. E. Moore discusses the prf)duction 
c»f steel castings and .1. \. (V^yle ilescribcs the preparation of nickel- 
manganese st(‘els in the Heroult fiirna<e, using cold scrap, f»*rroman- 
ganese, ami nickt'l, with linn* and fluorspar. F. K Bash has coni- 
]iHred the tapping temperat \ires in a large fiumber of cas<‘s for oy)en- 
hearth ami arc. furnaces The results obtaimai were remarkably 
constant, and it is interesting to note th.it the elect iic furnaces almost 
invariably gave rather lower tem]H‘r.it uics 

Of new furnaces, a few only need notici* .\. Sahhn has a Munewhat 
coiciplicated arrangement with a number of pairs of I'lectiodi's entering 
tin' furnace in tin* same vertical plarn*. but at dilTercnt angles. 1'he 
lower electrode of each pair, and also the hearth electrode, when pro- 
videil, are (‘artln'il. Depemling on the nature of the charge, the arcs 
tain be free-burning or can go to the slags. 0. II. Benjamin jmt<‘nts 
a furnace with a rotating hearth capable of relative movement with 
res]M‘ct to the body. .F. IF. Oray tilts his furnai'e about a c«*ntre in 
line with the top of the roof so that the eleitrode, y»rovided with a 
cooling ring in contact with the roof, does not nn)\e from its working 
position. 

“ S\ NTHKTIl’ ” (^\.ST IhOX. 

One di'velopmcnt, which has taken place in several countries, but 
which has only a doubtful chance of surviving war conditions, is the 
prodmtion of high-grade cast, iron in the electric melting furnace from 
steel scrap (chiefly turnings). In France the lead was taken by (’. A. 
Keller,*’** who sacrvticcd his 1008 patents. 'Hie proce.ss consists essen- 
tially of simultaneous melting and carburising. For white ca.st iron, 

>*« 1019, 2. inS; ./ , lOin, IXV.x. • = ' /i/M/or.riw. 1010. 82, aO.I. 

Iron J</». lOIO. i03, 1107. .16.-*., lOIO. 13, 107.^ 

Aincr. Kltvtnn hcm . 1010. 4 l'0\. 

Chem. and Mtt. Kmj , 1010, 20, CIS, 1010. .VS2a. 

Bull. .Imrr. Inst. M,n. Mil. K >j.. 1010. 17.30. 

»»• Kntjinrctimj, 1010. 107, C.V* : 1010. 4C7\. 

U.8. Pat. 1314384; ,/„ 1010, T70\. 

U.S. Pat. 13I3SOO; ,/.. 1019, 830a. 

Iron «vnd Steel IVist., Sept.; J., 1910, 771a, 
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turningn, basir slag, aiul oliartoal nr liml • tlu* rhargi*. 

Tho first molting roiiin\ov tin* [>}i4k>o]iln>ru.» ainl .ai buriiRN up tn 1% - 
a soconcl molting (Ic^iilpliun'^os .uni » ai biiri-‘v> furtln r. A \«Ty satis- 
factory prodm t ((' *2 l», Si 1-70. Mn O n. , S tra.S*) riMilt**. Tho 

SoonHo Kolli'r ot Loloiix at la\»l ha\*‘ Imtii making' nj* Xo tuns )H‘r 
ilav from tho mijltlb* of lolij, i ii,j.lo\ ii.g tour 2<‘"0 k\\ - and (Uio 

of 25(X) k\v. AiuUln r ( l4(\ onmn iii niM.ill.it inii at N.mtnro* wa** making 
a similar (piantity. ^ niphiying K 'rimiluill ' “ (li"* iissos 

tin* outlook in Canada, wlnn* alMOil lium Tssh* tun- p« i miimiiIi of a 
.similar prod in t (C.‘i do Si 1 1 I .Mno7. S ih \,) w .i- l*»‘ing 

mado at tho tinn* of tin* .nnu-inr. .o .i < o-t »d 21 H' ‘d i li'tindis and 
rallior uvor 5<K^kw.h. por ttwi. Both in Fraui* and in C.mada a supply 
of scrap is tho first him*.— it but win-o.t- th*- ipn-in»n of tho ptn*n 
of jKJWor is looked on as iiMpoitant in I'l.uni* Imnlaill ncaid- .i- tin* 
socotnl os.stMitial in ('anad.i tin* n tuin tin -|-«-* ifn .itioii- ba . ,i-t inui, 
rolaxi'ii duiing tin* war. to thru old noini.d -!.indiid< (im*i 'i-oii than 
0-(U%of oaoh S and I’) Ih ll abo ha- .m .uti, !. on tin )ao.lintioir 
of grov oast iron, d ho fuin.nt ii-^d lan thfoiigh 1* h»ai- ol nJ.i lb 
per 2 1- hour da\ , using lb of • 1 1 ti*di - .md n. s > kw )i p* i t ui I In* 
•pud it V of tin* plod in t and t In* • ao <»t iiMkiug -p« « lal nuxl Uf* - irinlon'il 
(•omp 4 ‘titi<»n \Mth tin* i upohi jo— iblr 'I ln -«* ^•a1UI4‘s am al-«» insist^'d 
on ill Fraiici*. \N ln*ro it is pointed .ui mat tnojtodini is i^allv .i high 
ourbnn .*, 100 !. A patont has br* n takm out in tin- munttv b\ (I .1 

Sto k.'^^^ (J. K. Kllwlt pn»po-4- to -upphitan* tin- < upola by a 

basil ilnotiio fimnno foi .-uprilnaim*.' and i.lMiim.- Injh gnoh md Ingb 

molting gii*v < ast non,- forwimh pnipos. lli. lonn tmipi rat urn of 

tho cupola IS inadotpiafo. 

Ki 1 1 I un I'n. I In IN 

Tho direct ch*otrio snn Itiug of pig iron Ion*, on - 1 - -jradualK gaming 
ground. A. Stau<tiold »*»' .ha!- ^Mth tin* prob). n. vorv fbotougbly 
from tho i>oiut of xiow of tin- . ouditiou- of ltri»i-h Columhia. di-. usMiig 
available ores and ikunop. and oon.panug tin* Kin t roinotaU furnao^* 
with those do.signod hv ll.Ib nMnu and bv .Nobh* ,f lUldm 
describes furnaco.s of tin* Kb . t miintals tyj.*. of ..mantn-H from 
3lim tons of j.ig per year (2r>M^ BmkKi b o • liy i*ro.lutH that a 
furnace taking GtKiri h.p . \'ith M.^timb*- ai..l n annual jarKlurtion 
of 18.(KK) tons of metal \m1I pro\.- tin* in.,st |K,p.ilar I sing Ori",, on* 

i'" J. Fu^xr Kh^t. iwnc 28, I4 m 

*>* Ch(m. and }t(t K^.^i , I'.tl'A 20, I7h. 

Can. Machxntry, ItUl*. 21, 7: rhm . IWlt*. 13. N i.' 

*” Eng Pat. l.Sortl.'t. ■/ ' '-"a. 

t** Aim-r. El.< ton lull! ; J . lOlft. II ia 
'»» Chem. and Fnn . HtP*. 80, Orgi 

»>• Enqxncj^TxnQ, IU1«. l07, WO, J . 1010, IM.a 



270 


HKI'OK'la OF TIIK PROCKK8.S OF AFPLIKO ( KKMUsTUV. 


uiid proflucifij' praspH with 22 % ton of pig ran !><• prodnrefl at a 

ccmt of 6 rwt. of coke ami If^K) kw.h. j>rr t4)n. 70"', of thr roke nsrd 

in hluHl furiwK'** Hiin*lling is savr<l, and a l>al.irn‘»' in this rrs[)ert is strurk 
f)ctwi“<'n tin* two pro<«‘SM*s wlwn tip* pii<'<‘ of 1 li j». y«*ar fMpials that of 
tons of (okf, A Krardvignonl *•*' lias tak*-M out two patents. In 
tin- orn’, tlit‘ on* IS f»*«lii«rd in a shaft fiiriun** [j\ L'«*nerated in a 
.soparat** pro<lm»*r and pirlo-atrd to lolHi (' tx-ton* mtering the 
tuyeres, tin* spongv non l>ein}' rv*tine<i idee t ri« ally on tin* hearth helow. 
In the other patent, tuven-.s ainl <‘le4tnMles an* on tin* same level, the 
hitter as nozzles arianetxl a\i.dlv to the tiiyeies proper, and enti*nng 
the furnace through th** tuvere ojieiiings 

(r. M. ( '4»lvoeoiess4*s * {lesenhes a no\e! \sav of tiejiting Sudhury ores 
(joinplex copper- nickel iron sulphnies) whi^h utili'^es the iron, hitherto 
wasted, VIZ hy tieating the ine a*, an iron ore, roasting it, sim’lting it 
to an allov pig iron, and relimng the latter to “ Nn u stei l '\ he trials 
were earned out using »'leetiothenual methods for hoth '^melting and 
■reliiung Sueeessful hhist (imnoe operation is anticipated, .ind the 
op(*n hearth could he used foi tin* steel. 'I'he “ Nn u steel (ontained 
Ni ‘2-ld, ( 'll 0*1, (’()-L>, Mn 0*51 . S O Ud. Si O ttd, |Mi ()(M)'\, and «^atis(ied 
(ioveinmeiit nn kel st4*el spei ilications. Ihovided that the pioporlioii 
of eojiper does not exceed to | that of the nickel, the fnmier can 
appaii'iitly he suhstituted siitisf.iclorily for the latter, even up toO-S",, 
('ll. \ i('M)\(*rv of IKS";, (’ll, Ni, and Oh'h, Ke on tin* original 

ore was leaclu'd, < ornpared with 8*V’„ ('u ainl.SO",, Ni whi*n the ore is 
treated as a nickel copper <ue 

Kiaa run’M. IIkvi* 'I’ki a imkm 

One last featuie should he noted in ferioUs niet.illuigv the devehtp- 
ineiit of eh'ctrieal heat to'atinent. furnaces. W. F .loncs emplovs 
an elci'tric mullle fuinace, tin* resistance eh‘nu*nt.s heing in.*-iih*. the 
whole heing evacuated, ami vacuum locks heing provided for the intro- 
duction and withdrawal of (he ait ides tieuted. The oxygen is removed 
chemicalh' froq! the residual air. A. (’lark ’ de>crihes the fur- 
na(*es of the (leneral Fleet lie Oonipany,' which .ire vertii'al in type 
and built up in successive (*ylnulncal sections. The low-temperature 
form (up to hlO'O.) has the heating units of caloiite ribbon mounted 
on insulati>rs inside the furnace la the high-temperature form (up 
to liHMi'O.) heavy caloriti* ribbon, mounted on insulators, is embedded 
in the refractory bric.k wall .Vutomatic control is provided, and 
uniformity of speed and ctnistanev of heating, a*, well .is avoidance of 

'"• Tats. IJ.VIIH .oul J;tUl98 ; J.. 1910. UTJ.v. TJsv. 

‘ Tniit.s. Min lii^t , 191S, 21,-18; , I9I{*. .‘Jllllv. 

Kiiij. Pat. 1J09U; . 1919. 77 v. 

““ HhM Ffir. .oi.y SUtl IHint, 1919. 7. ;U:i ; 1919. Ii:i9\. 

* K. 'I'. Colluis, L'.S. Pat#. l'J81ol*l ami 13ll.KHi0; ./.. 1919. 40 a, G41a. 
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scale ami eliiiiinatioii of skilled labour are claimed. Another 
contains a descriptiuii of such anSnstallation of UK) kw. units, in opera' 
lion for heat treatment of ^un foruitijrs. .f .\. Fleminj; also has a 
lieat-treatinent furnace in whu h the » nrieiit is carried l>y hkops <»f 
mehroine Fnrmocs of ,'kMi .irc mentioned. i‘a>ilv leacliiin: 

1(HM) 12(H) I* 'Dn* Mof^.in ('nnihl*- (o Im>» d('\elo]H'd .in rh’r 

t ru all\ -heatnd tube furnaei*. takmi.' h)'\i»lts T F. Kail\ lia> 
uritteii a rr\'ii‘\v nf <lifTi‘rent furn.nrN |.i<»|io*«iMl 

I'KKltn 

A dcM iiption * *'’ lias ,i |>|ii‘,ired of woik «.itii«d out .it tin* I iiivrr.silv 
of Meibom lu* dm iml’ tin* w .ir on the jiioilin lion of fi*rio i Inonn* .ind fiTro- 
tungsten, usin^ a small furnan* of lieroiilt tv|H* Alanv details are 
;;i veil, whieh ( amiot be nn ludcil here .1 \\ IC\ alls ' ** m|\ , s an .iccount 
of the \\ar mannfaetme of fei ro-molvbd«‘mim in ('aiiada fiom mohle 
denite concentrates ViTtical. « vbmlin'al. moin»|'iias«- furnaces ucre 
(inploved taking ITHHl amps at 5<) xnlts rsiii|j a eoiieentiate 

with 75'b) MoS^ ainl Fe. aial addine a litll»* s, lap steel to the 

ehar{»e, l(•o<) lb of 7()‘'„ allov » ould be obtaiin'd in 21 lioiir^. tapping 
e\erv () hoUls 1(M|,(I(HI lb of allo\' w.i" luade diiriM;^ two Near*' ^ II. 
Thaler patents the elntrn fmnaee piudmtion of ferro man;iane'<e 
from low eiadc man;;amf*‘ious .1*:.' I hi' i* fusid m .-i mui oxidising 
atmosphere, with iron, larbon ,iiid hme 

Kl K< l Kn rH 1- l{ M \l- WiNMNo "I \«»\ FmOOM .s Ml- I M,'' 

\i ( onlino to L(*m,iH hand ’ tin ;:i. at m. o .> in piodiif (nm of /.me 

111 allied < omit rie.s dll nil a (In \\ ar was dm * ^s, iit i,ill\ to • h • t rot InTliial 
and elret rolvtic methods lb* ;:i\es IIII d«l.ob of SU( h d<*\ ••loj.inenf S, 
conteutim.! Imiiself with outlimmf tin .»b»ad\ f imiiMi pioMsvrs line 
to Ik* r^aval and To (’otr .ind l'i«*iion ( li hulion ’ " liowi*\( i. oi\».^ 
full rletails of (piite .i in-w m*tho«i Oxnin.d /ir.. on- or ro;istoi| 
concentrate is mixed with «ius)nd cmK*- <»iid poeh ami fornnd into 
brifpiettt's of large size, wlmh re tain tln ii '/i.ipt- «iiiririg and after ( In- 
distillation of the zirn* fioni tln-ni I In v **uidu«t the «mri*nt, and 
themselves form the resistors 1 In- fm l «n,plo\.fl of t he 

weight of the ore. as against F) 'H*',, ni l^^d|n,n^^ 'iiniiing but the 

briquettes themselves can )>♦* burnt afti r the zon is^^^-on distilh-il off 
They weigh about fH) lli. when made ami lose V* fif tli*-ir weight 

ou heating. Frartir’allv all tin* zm* is di'tnhd oil, but, bv lareful 

Iron .hye, 15)19, 103, 673 F'*^' I''’ niiH’.l . J , UUtr. s;i0A. 

1919, 107. 416. ” Kh^l ^ 1919. 76, 149. 

J. Fwr Kl<rt , 1919, 28, S4 • • 

JrarM. Otr. Min InM.. 19IK. 21, 161. /. 1919 {.Ca 

*«• fier Pat. 307393; J , IWP). 19a '** J KU^t . 1919, 28, 7H. 

*** BmH Amcr, InM. Mm. Mtl Fng . 1915). J169 
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roiitnil, iiiiicli lead remains in the briquettes aiul ran be subsequently 
recovered by snieltiuji;. A typical furnace of sniull size took 3G such 
britjuettes, nnuinted in three jrroups of columns which were connected 
in star ^I’lie iotal chai^ie cmitained l7tK) lb. of on*, and three such 
cliai^es < oiild be smelted in ‘21 houis A larecr furnace is to deal with 
Mt tons of conceiitiati'S in the same time d’lie dillerent columns are 
connecte<l above and below bv ;^iaphite b|i>cks and discs. I he cover 
of the retnit is ino\abl»‘ Without pn-hiatin^ the ictiut. I ton of 
tK)/(, on* <‘ould be distilleil witli 2‘2<M) kw h , aiul with a bX)'*,, recov- 
eiv. .\d va nt aj.^es an* ( laitncd with le^pci t to iMov’crv. labour. U|tke(‘p. 
thi*rnial ellicicncv. anil eeneial a ppliiabilit v lo dilleieiit kinds of on* 
An ehs lrot hernial zinc smell me plant «q>«‘iatine m ar Coloene has 
also been described.'*''^ The furnace aeain is of lesi.-taiice tyja* but 

the <*harge of ore and coke, contaimne a iniu li h»wei piopoitioii <»f the 

latter than in the pUM ess de*'* llbed by Kulton. I'* not bilipietted I he 

zinc reioveiv would appear to be poor K. \ -J lMt/ei*i.ild de- 

.Aenbes a small radiant ieNistt)r furnace foi tin* di-'lillation of ziiw 
from low eiade or sciap mati*rials. Rathei more th.ui 1 kwh per 
kilo of lebned /inc i> re<piire«I, ^tai t me with fusi‘<l melal (’ondeiisa- 
tion diMiculties have been <ompletely ovt‘rcome. 

'riien* is little to leport With rceaid to otln*r metals ( ’onsid»*rabh' 
pro;4ress would appeal to ha\«* b»*«*n made m the elei t lo sinelt ine of 
copper III the l’nitc*»l States, but no ac*counts have* been publisln*d 1* 
l*apc*ncoidt ’’’ has done e\p<'imn*nts on the woikine up of complex 
speis.ses from Okt'l' a II a ploblein W'hieh lias pre'.etiti'd dltlieiilties 
in the past fnun tin* point of view of tin* .sepaiation and leeoveiy of the 
rare mc*tals 'I'ln* eein ral ah a was to sna*lt eh*i tiic.illv m a ei.iphite 
crucibh* furnace with tin* additmn of pyrites, the .usenie beme volatil- 
ised as sulphide, and the e\cc*ss of sulphur combinine with tin* metallic 
const it uc*iits of tin* speiss 'I’Iun was found pi>ssibh*. a matte bein;/ ju'o- 
dueed coiitamm^ of the mpper, 12'),, bem^ letaimd m a speiss 

iich in antimony, and the remainder pun^ into the slae< The copper 
III the* speiss was rei'oveied by roastmj; with soilium sulphate and 
lixiviatine, tin* antimonv eoine to Xa.,SbS 3 .J Siiiri>>t reports 

sucec'.ssful trials on tin* eh’c’trot hcrmal ]>Toduction ot sulphur-free ferro- 
nickel from New raledoman minerals. .V product with Ni 55-60, 
C 0*5 0*6, Si 0*1 0*‘2. and S 0*02 <^*03^*,, tin. illy n'sulted. The* nickel 
losses were inatipreeiable. 1>. (T Kluph '**'* n*poiis on the production 
of silicai-inan^ane.sc* under war condiiions fiom low -oraderaw materials. 
An open, rectangular, carbon-lined furnace* w.in used, with three elec- 
trodes ill line and three-phase current. The* reducing agent was bitu- 

19ltk .aoitR. Amor. Kk elrooheni. Soc. ; J., 1919, S23 a. 

Mftnll u Kfz. 1919, 16. « : . 1919. 

KltcL, 1919. 28, -Vc. 

'**'«\im'r. Kloctnx*hem. Soc*. ; J., 1919, ()38a. 
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minouBcoal. From ores averaging 25% Mn, ho produoed an alloy with 
Mn 65, Si 21, Fo 13^'o. at an oxi^Jmlitnro of OtMX) kw h. por ton, and a 
73% rocovory of mrtal. Slag containiuj; Ain wjv* also smoltod with 
iron turnings. A nu-ial of ( uiii|H»sition Mn 70. Si 2o. Ko t>‘\, was td)tained 
at an exprnditun* of IoOijO kw h. |H*rftui K. S Ihuglund jmtonts 
an honnothally rlo.'itnl ilrttiu- funiarr for tloaling with load oros, the 
molten lead being drawn otT thn)ugh a srj>hon. .ind the fnrnaee eon- 
densor being water ‘<eahal. 

Frsiu.v .A.M) Kkkini.nc ok Non-Kkiouh s .Mktm.s \\j) .\i.h)ys. 

Most of the bteratuie in tins seetion ief»‘rs to brass melting. S<*veral 
new' furnaees ha\e been devise<l in the eonise of the Near. 

11. M. St. .John ile.^riibrs a roi king an fmnaee. eonsisting of .i 
eylindrieal stet‘l shell, lim*d with refraelories. that ean be roeked up to 
a inaxiniuin ai<’ of 2(K) by rollers and ring g»‘ars Horiztmtal a.xial 
ailjustable elect rodes of gra[ihit«' an* u.sed. \ kw unit i-an nn*lt up 
to lb. «)f brass per hour. in< biding all incidental operations, at an 

average e.xpenditure of 25(t kw.h j>er ton of yellow’ and 275 kw.h. 
|K"r ton of re<l brass The losses for clean metal are respectively h*ss 
than l’\, and n o",,, and the i*lectiode ••xpendit me 2 3 lb. per ton. 'I'he 
usual (laims of reliability umbnmity of temperature, etc. are imule, 
and it is stated that dilli* ult mixtures. those cuntaming much h*ad, 
(‘an be dealt with 'I'he limin' la''ts on an a'ciage 3.50 he.its 'riie 
greatt.’ jiart of it is contmualls washed bv the molten metal and is also 
18-20 111 from the aic. r, 11. Booth (b'.scribes a similar furniKM*, 
which, howeyer, does not rock, but rotates at two revolutions jicr 
niinulo. Starting with a hot furnace a charge can be jait througli in 
30 40 minutes, at a consumj»tion of 2 in ,'3n<) kw h per ton. Metal 
loH.ses are veiy low. c </. 1 Ib in 25n H) with a 5t>; .5n brass lbit<*d 
rapacities varv between 25n and.'in<H) lb. The usual claims are made, 
K. F. Collin.s gives an a( « oiml of a fuinaec with a resistor fif graimlar 
coke on eat h side of the melting lu arth, ainl disc imses fuel-fired and 
eh'ctrical furnaces from the |MMnt of \iew of im-tal losses. The Morgan 
i’rii(il>le Company ha\e jait on the market two tyj>es of electric 
c arlxm crucible furnace. The small MZe. iijtend(*d parfirularly for 
brass melting, ha.s a eaf'acity <>i 2t)n lb. \\ ater-»M)oJed electrodes are 
provided above and below, and t.he cnnible is .so rlesignc'd as to pro- 
duce heat where it is nm«»t needed The hjHMit. is heated. The larger 
siz“, int<*nded for thr i*e-]»hase j-uneiit. takes Ib. of metal, and tilts 

'"• Eng. Pttt. 114303; lOUt. TKa 

Chrm. and Met. £ng., 1919, 21, 13. 

Ch€m. and Md. Eng, 1919, 21, r»3U. 

Chem. and Md. Eng., 1919, 21, 673. 

Eng. PaU. 129407, 129760 ; J., 1919, 685a, 686a. Engineering, 1910, 107, 
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about the B|K)ut a« a centre. Temj>eraturpH of 1300 ' C. can be reached. 
At ])re»ent 15 l<w.h. are iieceRfiary lb. of metal, but an improve- 

ment is bjoked for. 

H. W. Oillctt has an exc-«*lU*nt review, dealin;^ with the whole 
question of ])rasH furnace-s, first of all cornparinji their performance 
with that of fuel-fired furnac es, and then disc ussin^ the relative merit* 
of five proved eominereial tyjM's. This pajH-r should b<' consult-ed by 
anyone interested in the subje-et. T. F. Ilaily describes his well- 
known resistor furnace, whilst another paper jzives details of it* 
|HTformance in prac.tice, it having Ixmmi employed with success, amongst 
(►ther things, for melting zinc cathodes and pliosphor-bronze. An 
anonynuius paper on bronze* fusion might aKcj he mentioned as 
containing details of interest, as also one on the prepaiation of cobalt 
chroiniuin-tungsten alloys in an electric furnace of the arc ty|)e. 
The induction furnnc<* has been much used in (icrmany during the 
war to recover tin from rich bronzes, etc 


(’.VKHIDK AND OtHKU PkODIJCTS. 

There is little of interest in the patent literature on carbide. J. Tl. 
Reid ])at 4 *nts a furnace with a raised condm ting support or hearth, 
imilu'diatcly below and b(*tw'een the (*leetrodes. Ihc carbide formed 
on this flows away, whilst unreacted material remains. If necessary 
the support can be electrically heate<l to assist the flow the carbide 
and a]iplication of an elect ro-magneti<‘ field will allow' position 

of the zone of greatest heat to he varied The use of various types of 
briquetted charge is patented by F. M. Becket and by F. L. Slocum.^®® 

A. M, Fairlie describes in detail the carbide installation at the 
enormou.s U.S. Government nitrate works at Muscle Shoals. There 
w'ere tw«*lve furnaces, each of capacity of tons per 24-hour day 
the whole product (('aG, 82-3, (’aO 11-7%) b^ng converted into cyan- 
amide. Tlu’ whole paper is of great inten*.^t The carbide furnaces 
at Knapsack, Rhine Province, have been de.'^cribed by Allmand and 
Williams 

The Cnnadiaif Chcmiml Journal de\otes owv of its numbers to the 
Shaw’inigan electro-chemical industries, which indeed form one of the 
mmances of the war J. C. King deals with the production of 


J. Jful. Kng. f'hon., 1919, It, C>4. 

*** ('hrnt. iind Mrt. Kmj., 1919, 21, ll- 
EU'cl. Her. ((’Imugo), 1919, 74, HI 4. 

S. B. Wright. VVdiM. ('an. Mtn. In^t. 

J. four Klrct.. 1919, 28, lift. 

Eng. Pals. l3ao9K-1.^3UXl ; J., 1919, 900a. 
Union Carbulc Co.. U.S. Pat«. 1292388-7 ; J. 
1919, 631a. 

Ena. Pata. 133101 - 133103 ; J.. 1919 , 900 a . 
Chem, and Met, Sng., 1919 , 20p 8 . 

»»• CanSdian Cktm, J., 1919 , 8 , 282 . 


J. Four Klrrt., 1919, 28, 31. 
1918, 21, 272 ; J., 1919, 326a. 
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carbide by the Canada Carbide ('o. The Willson righta were acquired 
in 1911. aiul larger furnaros wore worked out and insta]|e<l in 

1916, taking 8‘25t) kv a. 'I lu* total ('a]iaeit\ of tlie two works of the 
company is 2(K) tons |K‘r «lav. The^powor used tfines what it w'as 
20 years back- -the out pm 1*4 in times ureat. Other pajK^rs by 
M. J. Marshall and II Matli»‘son deal with aelueveimMits and 
possibilities in the direction of pure organfe ]•Iodu<‘ls s\ntliesised from 
acetylene. Knoiigh has alreatly been^tl«>ne tt» sliow that iiiiother and 
very iinj»oi1ant outlet for carbitb* has been M cuml Smnlar work was 
carried out at the Swiss fact«iry at liOn/a during the wiir Tlie aldehvile 
resulting frmn the condensation of the acet\lene was mu only oxidised 
to acetu* acid, but alsi» redin eil to alcohol I kilo, td alet)hol reipiired, 
howev(‘r. more than 2 kilos of carbide Ahohol was also maiie from 
carbide in Sweden by the Sverre Ctheini proees.s, ami acetu* acid wa.s 
made in this country. 

Mention should be made of a method proposed for the extr.ution of 
alkali from alkaliferou.s minerals, c 7. felspar, 'the mineral, mixed with 
lime, is first jireheated to ttoo* C. t<i e\j»i'l water and carhonie acid 
and then fed into an eh‘ctric furna(*e. Here it is suhji-cted to a tem- 
perature of ll5()'’f\ by means of resistors of graphiti* or carbon which 
pass longitudinally through the fiirnaee. and with whu h the ( harge 
is in contact. Sintering oeeurs and the alkali volatihsc.s and is col- 
lected on the roof of the furnace. The elinker, utilised for cement, is 
discJmrged by tilting. 

Nitrogen Fixation by Klectric Dischaugi: in Gases. 

E. Briner and P. Xaville have carried out further experiments 
on the formation of nitrogen oxide.s in arcs, working with gases at low 
prc8.sures. The matter is a complex one, as tlu‘ yii hls per kw.h. 
depend on the nature of the electrodes and tlu* i*om|)osition of the 
mixture. A distinct improvement was, however, noted as compared 
with atmospheric pre.ssure. With eleetrodes »»f Pt, Ir, and f’u, an exi’csa 
of nitrogen was be.st The ^-^3 mixture gave better resulls 

using electrode.s of iron or nickel. , 

Several new’ furnaces have been proposed for tins reaction. F. H. A. 
Wielgoloski for example introduf4»s tlie ga^es through tangential 
slit-like openings along the wall of.the vertical an chamber, and with- 
draws them through a restricted outlet in one of the ejcrtrofles which 
is hollow. By this means an exrevt pressure is maintaincfl in the arc 
chamber. J. S. Island *"** strikes an are Iwtw’een an inner rotating and 

Canadian Chem. J 1919, 3, 254. *'• Ibtd., 3, 25H ; J., 1919, 793a. 

Eng. Pat. 117460; J., 1919, ^55a. 

Relv. Chim. Ar/a, 1919, 2, 348; J. 1919, 814a. 

U.S. Pat. 1287807 ; J., 1919, 150 a. 

U.S. Pat. 1316445 ; J., 1919, 819a. 
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an outer rin)^ electrode. Tlic air, blown in between these, produces 
a double- walled tubular arc of great surface. H. Andriessens,*^* 
in an intere.sting pu{)er, criticises the Birkeland are, which is only optt- 
Cdlltj a shert of ‘flame. In reality,^ the air is being subjected, during 
the greater part of tin*, time, not to the teinperatun' of the are, but to 
a lower t«*m|)erature, which is, however, amply sufficient to decoinjaisc 
the o.xides already formed. By combining an alternating higli-tension 
discliarge, passing lietween tw<^ eleetnnle*^ close together, between 
which air is blown, with a strong direct-cui rent magnetn* field, lie claims 
to get a helical arc of small surfac** and high povver, with consequent 
better yields, lie has worked up to a 50 (>0 kw scale. 

Mention should be made of a ]>atent by It. Pearson and H. Cl. 
Parkes.*^® They combin(‘ the e|e(‘tri<‘ dise}iJirge \vitli the simultaneous 
action of a catalyst heated to or more, and claim an increa.sed 

yield of nitric acid. .A. t'lassen has a similar arrangement for the 
synthesis of ammonia in the electric di'^charge 

'^riiis last reaction has been the subje« t of se\eral papers K. Briner 
ami A. Baiufuss ha\e nnule a careful .>tinly of tin* ctlVi ts of composi- 
tion of the initial mixture, pre.^siirc, natur<‘ and distance apart of the 
ele<‘t lodes, and intensit\' of cut lent and voltagi*. With platinum <‘lec- 
tTod»‘.s, the yield per kw.h. increases with decrea.se of pressuu' e\cn more 
markedly than is the case for the .synthesis of nitric oxidt* ami an exci'ss 
of nitrogen is favourable. With iron t>r nickel chat mrles. neitloT of 
these etTects is noticed. 'Phe maximum Ml, coment lation reached 
was by volume, and the maximum energy yield 10 grins. j>cr 

kw.h. K. B. Maxted publishes a confirmation of his previous 
results, .sliowing the formation of concentrations of up to 2'Io 
A patent also stands to his name, in whir h the mixt‘d gases 
(1 N.j : Jl II.) are pa.s.sed through an are at 2tM)() (’ or higher under a 
pressure of bt) l(K) atmospheres, ami smhhmlv cooh'd without h)ss of 
tire.ssure, tin' residue free from ammonia again going to the heating 
elmniher. 

K. Briner eritieises Maxted'.s explanation of the formation of 
ammonia in the are as involving an unjustifiable ext rai>olation rrf a 
thermo-dynamie formula of Haber. Jle argues stimigly in favour of 
the view' that the formation of ammonia, as of nitric oxide, under thc.se 
conditions is due to a preliminary «ii^'^’^^<‘hBion of the moleeiiles eon- 
cerned into atoms, the mas.s aetion law therefore not being applicable 

>’» Z. EUktroi'h, m^, 1019. 25, '2oo ; J.. 1919. 811a. 

Kng. Prtt. 1;K)693; J.. 1919, 718a. 

Xorw. Put. 28990; CAewi. .1/..^., 1919, 13. 403. 

»•« Hclv. Chitn. Act<j, 1919, 2; fft> : 1919, 219 a. 

Soc. Trans., 1019. 115, 113; J., 1919, 219a. 

*** Kng. Pat. 130023; J.. 1919, 080a. 

Hdv. Chim. Ada, 1919, 2, 102; J., 1919, 284a. 
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in the ordinary form given it. 'fliere is iniu-li to Ih* said for his view. 

The same author and Haerfuss have also ]ail)lished a study of the 
production of liyilrocyanic aciti in the arc at low pressures from nitro- 
gen and metljane.^’'** Workinu .with a mi.\ture*of com j^o.sition 
1(’H4: r)N\. at a pressure of mm , aiid an arc lensmn nf r>lHt volts, 
they get a gas (ontaining \\('\ hy \olumc and a yiehl of 7-t 

gnus. IK’N amt 0-5 grm. NH3 [»er kw li 'Fhe reduced pressure avoids 
all dejK)sition (d soot on the electrod*^. 

XlTHIDKS. ('VANIOKS. AVO (’VAVAMIOK 

Tin* Armour KeililisjT Works ha\»‘ patents ili*aling with the 
formation nf aluminium nitride. A me< hanical imxtnre of hri<|uett<'s 
(consisting of alumina,' cai hon, and a hinder) and infiisihli' resistance 
elements is ch.irgeil into tlu* top end (»f a fuinaci*. ami me«*ts an .isceiid- 
ing current of mtiogen. In tin* furnai e tin* charge is Inatid hv a cur- 
rent passing between tlu; condin'ting walls ainl a central electrode (»r 
electnxles As both nitrogen and solid charge are cold when they 
enter the furnace, the bulk of the (iirrent flows across the noddle of 
the furnace, after preheating has taken pkn e With nmre than one 
central elect ro<le, p<ilyphase current is used d'he <’harg»- is maintahied 
at 1 S(H) ‘ 2 (KM) (\ for d I hours. 

A. II Lindblad dcs< ubes fiiriunes for the produi'lion of niltides, 
c.//. of silicon. In one form, a sh.ift funuo’e is used, the charge t ntering 
at the i^op and the mtrogeneous gases being diawn downwards through 
the chtirgi* by means of an outlet jape near the base. One ele< t rode is 
susjiendefl in the charge, another enters thio’.i'.di the bottom of the fiir- 
rnu'e, 'File product is rak»‘<l out at the bottom In aiifctlur tvj>e, an 
oj*en shaft fuinaee is used, one electrode- IS suspeiid<-<l in tlu* middle, 
and the furnace lining foiins the ntlu*r Nit logc-iu-oiis gases are intro- 
tluced below, and tlu* waste gases i-scajie at tlu* top. A third form is 
closed, and has free* s|»aces betwe<‘n the (haigc and th<* walls. The 
electrodes all j>ass through cntiaiices in tlu* walls .Nitrogen is intro- 
duced .it the bottom r»r thiough tlu* eh-ctrodc- ports. 

The .\nu*riian Cvanamid ('o. fuscs a mixtuie salt, and cnich* 
cyaiiaimde in tin* electric furnace. The nult is f.ipjs-d, and rajiidly 
chilled below' redness. The product contains mc.re Uian Nh('\, 

together with lime, cab lum <*hh*ride. and salt 11 Ilara and R. 
Hayashi have carried out an in\estigation on the Buelier reaetion. 
A mixture of soda ash, carbon, and iron, m the i>ro[>ortions 1 .tt -7 : 1 
w’ns heated in nitrogen in a vertical I'leetric tube furnace at (k 

//t/f. Cht'm. Arfa, 1910, ^ (163; J . 1920, 10r,A 

Eng. Pftt. 122829 amirs I»atH. 1317327 H; J., 1919,912 a. 

Eng. Pats. 119243 aiel I22.'»j3 ; 1919. 081%. I7.7 a. 

U.S. Pat. 128240,>; ./ . 1919. 41 a. 

J, Chtm. Ind. Tokyo, 1919, 22, 173; J., 1919, 02 8a. 



27K 


Itr.l'ORTfl OF TIfK ^ROORKH^ OF APPLIKO rilKMlSTRV. 


for iH) luitiutes. An 80% conversioij to cyanido rrsulted. Prcacnce 
of Hilicii (liininisbod the yield. Traces of eldoride and of sulpliatc were 
without etTe(;t. C. B. Jacobs produces cyanide by the interaction 
of nitrng«*n with an intimate raixti\re of carbon and “ nascent ” alkali 
metal resultinj' from the electrolysis of an alkali compound. 

There should fmally be laentioned an account bv A. M. Kairlie 
of the electrothei mal cyanamide plant at Mum Ic Shoals, which gives 
us, for the lirst lime to the writer’s knowledge, full details of such a 
[»lant and its op^Tation. Altogether there are 1536 furnaces, each of 
which can run through a charge of IGJK) lb. of earbide in something over 
4U hours, giving a produet with C3®{, < vanamKle. 

Klkctkicai. SKi'.vuvrioN or Di’st and Fumks. 

'rill! (’ottrell method of electrostatic separation of fumes, surelv one 
of the liiggest teeiiiiieal advances of the last ih*e.idi‘, ejinlinues to find 
fuither appheatnm. In fact it is dilhcMlt t«> imagine .inv jiroblem of 
tiu' kind which it. is incapable nf soKing, sn great is its tUwibility. 

Attention ni.iy liist of all be drawn to two papers of gt*neral interest 
by 11. I) llialey ''*•* and by Is 'I'hnm,*'*^ 'I'he latter discusses m.iny 
poiwts of impoitance in its application to smelting o|)erations. Its 
use lias been described during the l.ist year for settling t.ir fog, 
dust from blast fnrnai’e gases,*'*'* and fumes from a silver relinerv.^*''^ 
In the liist case it was found to bo ellicienl at high temperatures, w’here 
other methods failed, the .settling was generally more complete; the 
aipieous condensates suliseipiently obtained were cleaner, and bv com- 
bining its action with progre.ssive femperature lo^vellng. a fractional 
precipitation became jMi.ssible. In the second case again, clean drv 
hot gas was prialiiced for hot stoves and boileis. there was a large 
ivcoviM V of watiT-soluhle potash compoiiniK. and the llu.ving of stove 
bricks was a\oidcd. 'riie last paper gives ji detailed aiaount of the 
plant of the rmted States Metals Itetimiig Co. at Chrome, N .1. \ 

etlicicncv is there obtained. J. .M. Waiiehope ***•'* desciihes its 
ap]>lication, wirh stress laid on the electrieal details, to smelter gases. 
There i,s a fail nuinher of new' patents 'the Research Corporation 
(with li. Bradley. C. K. Mtiirell, and (' \V. ,1 lledherg) suggest an 
apparatus in whidi the flow of gas is regulated h\ means of a constric- 
tion at the entrance or e.xit of the duct which acts as the collecting 

'•* r.S, I'at 1;M I J.U . J . lull). USl X 

t'fli tt, M,t Kii'f , lulu. 20, l.’I 
anti M>t. F. ,„j , lUlU. 20, :*SI. 

.//,./ M,l Fn,j, 11>IU. 20. :>U. J, lUIU. li.Uv. 

*’•-.1 (5 Inin< Lan. lUlS. 21, J.VJ ; J, 1019, 

W. H Cm-Ucii, Jila.st /'cM.rj.t I'laut, lUlU, 7,334; */., 1919 

637 a. 

W. C. Smitli aiul A. A. Hianiroil, Chtm. and Mtt. Kmj., 1919, 21, 360; J. 
1919, 664 .w »•’ A7ti7. Riv. (Chicago), 1919, 74, 744. 
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eltf‘ctrode. thereby [inMliK in^ .'|i) incnMniHl fru tunuil resist anee. 

To eliminate Hurt uat 1011** in j/as M^lotities . aiiM'il !>v t»'m|R'ratun* 
differences, the teases are made to pa-^N in ii downwanl direct ion 
Water VH[KHir is added lo in.iintawi the coiidin ti\ it \ of the j;aseK.“'*' 
|{y the injection of Miitahle lm'-cs. fumes ean In* juntlut«*ii in pises from 
which it is otherwise dilTu iilt to renio\,‘ |hc < on^t itnent. desired, ainl 
these fumes can lx* prt'ci pitated elect at n all \ 1 )\ circulatinj» the 

gases through a ch»sed .stem • c 1/., ammonium hisul}>hite by 
inji‘cting ammonia into Mm‘lter gases. |H»t.issium ehloiid** by adding 
hydrochh)ric aciel to cement kiln <ir blast furmn e gases, ammonium 
bromide by injecting aniniunia into gases containing bioniine. Pyrites 
burner gases can be freed from dust above the t» in|»eratuie at which 
sulphuric acid will conilense. The latter »*an he lemovcd hy a se('ond 
preci|»itat ion after cooling Hy surrounding a discharge eleetn'de 
with a V 4 *rtically arranged stories of receiving « hamheis. and «M)lhM*ting 
the contents of these separately, a fume can )»e giadcMl 'I'lie Intel 
national Precipitation taunpany (with W A. Schmidt and 1 1 V. Welch) 
have another senes of patents (’oarsci paitnhs are liist scttleil hy 
gravity, the iiner ones b\ electrostatie reparation 'Khe collecting 
electrode is porous. <■</ of terra-cotta, .ind watc‘r is supplied from^tln* 
outer to the inner .surface In inixtuic's < ontaining oxides of sulphur 
and nitrogen, together with wat<*r vapour, the reaction can be acecler 
ated by passing tin* ga.se.s through su(<“essi\c* tic lds of the right intensity 
and T he nit rosyl-sulphuri<’ 40 id mixture prc'c-ipitated »‘lec t rostatically.-*'* 
Sulph ir tn’oxide foiincd < atalytic.dlv can be spiavid with wat«*r, and 
the Hulphuric acid prec ipitatecl c*lec trostali* all v.-*"' Suljchunc* acid 
can he sejMirated similailv from the j»roclu(ts c»f the* intc-raction of sul- 
phur dioxide, c-hlorine. and watc*r vapour -*'* 

. 1 . ( arothers and W If Koss n-covc-r phosphoric- and from fumc*H 

involved in .smelting operatmiis. concbnrmg above* pM) (’->•' S. K. 
Barclay dc\sipis his aj»paratns so that tin* partic|i*M an* carnc-cl m the 
direction of inoveinent of the gasi**,. arid colhcts thi*m on a phit-e 
sjirayed with water, through which tin* gasrs pass.-n another 

Kiig. Pats. 1073.S9 ai,<l 120579; 1919. Ulv. 97 • 

Kng. Pat. 1192;i«: ,/., 1919, OU. 

Eng Pat. 119290 . J., 1919, 01a. 
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U.8. Pat. 1284166; 7., 1919, 73%. 
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patent, an electrically conducting de|iOBit and a good corona discharge 
are ensured by adding a ronducting dust to the gases.^J^ In yet 
another, the gaj^ ])resMure is adjusted to the voltage employed, being 
lower, the higher the latter. Ff iSehultz employs an apparatus in 
which the discharge electnale consists of a number of short, liorizon- 
tally arranged tubes, susjiended in the outer vertical tubular collecting 
eh*etrode. Tin* <lielectric constant of the insulating material of the 
discharge electrode is greater than that of the material of the outer 
electrode.-’ * 

Mention may linally be made of a small testing apparatus for the 
electrostatic analysis of smokes. Reference mu.st be made to the 
original for details. 

KlK(TH1CAI. SkI'AU.VTION of (’OI.LOID.S AM) K.Mri.sio.vs, 
Kl.KrTUO-OSMO.SIS. 

There are several patents de.scribing apparatus for the separation of 
oil-watiT emulsions and tin* drying of oils. They do not appear to 
contain any stiikitig features, and this reference must sidlice .\n 
article has appeared de.mTibing the processes and apparatus of 
OsnVosis, Ltd , with particular nderence t») the grading and purifying 
of < lays, eh*ctii< al filtration, and the preparation of pure gelatin and of 
alumina and sili<a sols. 

= Mehcilein .Iial (V».. Ia«l , and Km; p.ii 127119, J., 

1919, r>21.\. 

3‘'‘ (Jer. Pal. Mill It ; ./ , 1019, WA 

*•* Cu t. Pat. :iP2040 ; ./., 1919. TAJ \ 

H. 'rolniun nnd others, ,/. /buer. <7ie»a. Sttr . 1919. 41,587 : ./ , 1910,391a 
Che in. Trndi ./., 1919, 65, 300. 
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OILS. FATS, AND WAXKS. 

lU' (J. 11. \VAUHi*ur«)\. 

Cohsnlfnttf L^'irk'tnritM'h Ijulnimtnm 71. Pinny 

I^nnlon^ X . \V 

'J'llK i*vt*iila of tln» past f«*\\ Vi'ars iinist lia\*‘ Itoiiit* to 

ovorvonr the \ital ini|M)itaiu‘r to our national hrm^' of an ailecpiate 
supply of oils and fats, hotli foi iMlihIr and t«ahnnal pinposi-s This 
has hren »*\t*ni[»lifu‘tl hv tin- fiantir mnih h in tin* mid l*airo| ran I'hiipirrs 
for new honir'i^mu n >our('es of oils, .sin-h iinproinisin^ niatni.tlH as 
liorse rhestmit and hrec h nuts l»ein;r pn-^s, d into snvna* • 

Of »^reat iinportanee also to t In' ai!! i« iilt iiial intrn-sts and m> to the 
(oniniunitv at larj^c is tin* siipplv of ml <al\«* \Ndntln'r it is [lossihlc 
to in<T«‘asr the suppl\' of law niatrii.d in oiii inaikrt'^ for thesr indua- 
tne.o by aitifnial means su* h as rxpoit dniirs h*\i»*d in MTtain lorali- 
ties on palm keinrU r.xpoitrd to plaMs iMit.sidr tlie Hilt|s|i l*>nipire 
la a debatalih* point A ;.jlanM* how« vri a^ thr MMrnt enormous i.ssueH 
of new cajutal bv the .seedo nnhin^t •‘oa|» and mar^anne maniifaetiirin|z 
eonipanies shows at le.ist that this (ountrx is fully aliv«* to tln‘ possi- 
bililies opened up in these liilds. 

The edible oil-n linin^^ and mar^'arine-niakin^ imlii.stne.s in particular 
have attained laitie piojiortions ciunn^ tlie last few Vi'arH and bid fair 
to give this countrv a pn'-eminent |K».sition in the supply of these 
products. 

Since tliere is no imine<liate likelihood of anv great inereawe in the 
production of animal fats, espcdally of butter fat. tlie need for mar- 
garine is bound to become greater, and it will be ne^jessary to ensure a 
larger supply of the raw materiills either by irn leasing the j^nnlurtion 
of the oils already used or bv bringing in other oils wliieh have hitherto 
been used only for technical purposes. 

The method of hydrogenating oils lias done this to a large extent, 
and the amount of solid fat prepared in this country by this process 
must have reached an enonuohs’total, although no statistics are avail- 
able. 

A recent proposal to use hardened castor oil must l>e looked upon with 
misgixnng, as in order to destroy the physiological aot,iun of castor oil 
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it Ih nocPHHary to carry the procesH ot hydrogenation to completion and 
th<*n the rcHulting tristcarin or trihydroxystearin an the case may be 
will be far too hard to b<* easily assimilated. 

The late insistent need for glycerin has resulted in the development 
of a commercial process for the manufactiin* of synthetic, glycerin, 
KolT, Joinder, and Heycr in the JJnitcd States and Conristein and Ludecke 
in (icrmany, working along similar lines, have obtained yields of over 
20% of glycerol by the fermentation of sugar 

'I’lie prospect of cheaper glycerin is turning attention to the possi- 
bility of converting the free fatty acids in an ful into their glycerides, 
thus doing away with tin* costly and wasteful juo( ess of removing them 
in the refining of edible fats. Some experiments made by the writer 
in 1909 dcmonstrat<‘d the possibility of this reaction although as the 
eontaet substance used was the Twitehell reagent the product was 
obviously unsuitable for food More recently it has lioen proposed to 
use certain metallic o.xides like thorium oxidi* and titanium oxide as 
catalysts. 

'I’hc rapid d<*\ clo|)nicnl of airciaft. duiing t he last few years has tailed 
for an men‘asing siipplv of castor oil for luhiicat ing piir[)o.scs 'I'lns need 
IS iM)t likely to ditiiini.sh much in tlie future, ainl it is to be hoped that 
this eouiitiy keeps the sujiply in its own hamls 'I'he «*stimated amount 
usial in 1917 was upwards of ti million gallons 

Deticiency <if tiansport probably explains why Indian (‘Xports of 
castor seed decreast'd from l‘20.19l tons in 1911 12 to tons in 

1917 'rnie, the e.xports of oil had increased, but m nothing liki* 

the same propoition Rest <piality oils of the liist or st'cond expn*ssion 
an* demanded by tin* aircraft engineers as will be >een from the follow- 
ing figuies issued by tiu* I’nited States War Department : “ 'I'lie castor 
oil sliould be eohnirless and hav«* the tlensity of t)-959 0-998 at tiO F. 
It sliould be coinplett'ly soluble in I \olumes of alcohol of the sp. gr. 
0-K31 at (»0 K. 'Phe free acids should not e.\(ee<l 1 -5*^, calculated as 
olei<’ acnl 'rile .sap<»nilication value shall fall within the limits 179 to 
187 and the iodine xalin' to 90 The unsaponiliable matter shall not 
exceed l^^^ ami the viscosity in a Sayliolt apparatus is given as 450 
seconds at IdtV' F.. and 95 secoiuls at 212 F.. and the Hash |X)int 
delvrmined in a ('leveland open cup F. 'Plu* freezing jKunt shall 
Ix' below zero F. Cottonseed oil, rosin oil, and rosin must ho absent.'* 

The acetyl value ought certainly to liave been included as the above 
given iigures would ivimit the admixture of a small amount t>f thickened 
rape oil.‘ 

There has not been a large amount of new work on oils and fats 
published during the past year, but there are signs indicating that we 
may look forward to an increase in the work in the near future. 


» J., 1919, 20ii. 
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[. S. Falk “ has continued hifl exhaustive inve>tipition on the action 
of enzymes on j^Iyrerides and iinds that cahium « ldonde inhibits the 
hydrolysis of olive oil This is rathtu* surpri**!!!*: inasmuch as sotliuiu 
chloride has a very slight if any retaidin^ elTcrt \Nhilst man^'anous 
sulphate has a positive a< ccleratiinr elTect. In this ronnection may be 
iu»ted the work of O. Kernamlez.'* who shows the prc'icin e of proteo- 
lytic enzymes in poj)py seed, almonds, (ilberts. arachis nuts, hemp 
seed, walnut, and castt)r seed. • 

As an instance (jf the rajiidity with which huirolysis takes place in 
palm oil some ti^ire< are ^ivi-n by lialland.* who shows that in two 
samples the free fatty acids had increased from to t>l Thew? 

oils must oitlu'r ha\e been kepi badly, that is exp<>sed to liglit and 
moisture, or have eontaiiied an umiHual anmunt <d the ()rj;aiiie matter 
from the pericarp of the fruit, as the jui-hciit writer has key»t ordinary 
commercial ]ndm oil for nine or fen months wit limit the free fattv 
acids ineiea^iiit' bv m(»re tlnin i or 5*',,. say from Id to IS",, 

• I’ossiblv as tlie tills mentmiird by IJalland were ’’ chop ‘ ods intended 
for food for the Afinaii troops in France they had bcm prcpansl at a 
tem]H*raturc t<io low To steiilise the hydrolytic en/. vines If flic fruits 
are gathered before they an* quite rijs^ ami heated in watei the enm'ines 
are killed ami oiN can be c-\pressed containing mih 0-2" „ fn'<* fatty 
acids and which keep quite well This is borne out by stnne ex|s*ri- 
meiits of II A fiaidncr,*’ who iinds that the hydrolysis of oils is pre- 
vented to a large extent bv heatimr them for a short timr to lor> 
ami .'Ub.sequentl V iiltcniig 

L. rbbelohde ami W Rocdcirr " ha\c tompared the activities of 
'rwitehell's reagi'iit prepan‘d fiom oh-ic at id. castor oil c astor oil fatty 
acids, and hvdrogcnated castor oil ami its fatty acids. They find no 
ditTereiice in the late at wliieh hydroly^-is jiroceeds or in the total 
amount of free fattv aiids formed between the varn»nH reagents. 

The colour of the resultant fatty a<ids is considcTably lighter when 
the reagent is juepared with hydrogenated <-astor oil or its fatty acids. 
When this reagent has been used th** glycerin water i.s also lighter in 
colour ami easier to purify. • 

P. Hertolo advocates the treatment of oils with small amounts 
of sulphiiiic acid of sp gr. I 7 in onii-r to ’■einyve the impurities 
from oils and fats before the\* are hydrolym c! with 'I’witcliell’a re- 
agent. He also states that the amount of reagent has no influence 

- ./ livA. Chem., 1918, 36, 229; J.. 1918, 741%. 

‘ Anal. Fi.s. Qunn., 1918, 16, 728; •/.. 1919, :129a 

' CornpteA rend, 1918| 167, 673; J., 1918, 774a, 

^ P. Aminann, Uepeche Col.^ 1919; J., 1919, 160r. 

• J. Ind. Eng. Chum., 1919, 11 , 759; J., 1919, 912a. 

^ Seifenfabr., 1918, 38. 425, 449, 475; J., 1919, 425a. ^ 

• Annaii Chim, ApjA., 1919, 12, 27; ./., 1919, 831a. 
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on the speed of hydrolysis or on the fextcnt to which the hydrolysis 
will take place. This is contrary to the experience of the present 
writer, who has always found that by increasing the amount of the 
reagent up to about 5% it is possible to obtain a material reduction 
in the time required. 

The investigation undertaken by FI. L. White® in an attempt to 
discover tlie conditions whicli govern the formation of the glycerides 
of unsaturated fatty acids during the growth of the plant has yielded 
negative results. It was found that by varying the conditions under 
which the plant grew to maturity in most cases no dilYcrence could be 
detected in the oil, wliile in a few cases only a very sliglit reduction had 
taken place in the iodine value of tin* extracted oil. Knzyjnes were 
found to cause hydrolysis of the glyceri<le without afhMting the degree 
of unsutiiration of the fatty acids. 

In the opinion of the pres»*nt w liter the most j>romising field for 
research in this direction lies in the method of selective breeding 'rhis 
method has been used succe.ssfully in increasing t he oil content of various, 
seeds. 

A new method for removing the fiee fatty acids from oils and fats 
patented by M. Fremc'rey consi.sts in saturating the oil with dry 
ammonia gas at a temperature as low' a.s is consistemt with keeping 
the oil in a liipiid condition. The* ammonium soaps are precipitated 
in colloidal form l»y the addition of small amounts of water and separated 
by filtration, 'rin* ammonia can Ih‘ suKsequently n*(overed. This 
does not seem very promising for iis»* on a large scale, and is hardly 
likely to replace* the well-known method of de-acidifying oils and fats 
by means of a fixed alkali or alkaline-earth. 

A patented proct'ss for removing small amounts of metallic impurities 
from oils and fats^' involvc's the agitation of tin* warm fat with an 
aqueous solutiim of a lower aliphatic- ac-id, prcferal)ly a dibasic ac-id or 
one containing a hydroxyl or amino group. 'I’he examples given arc 
oxalic, lactic, tartaric-, and glycollic acids and glyrocoll. 'I’his seems a 
■uinewdiat expcuisive method and does not otTer any outstanding ad- 
vantages over the* simpler procc\ss of boiling with a dilute mineral acid. 

A new use for lead oleate is reported from the United Statens, where 
it has been used ^,sucee.ssfully to prevent tac-kiness in manufacturing 
rublu'r goods. 'I’lie consumption for this purtaise is said to reach 
1 million pounds jier annum. 

A mechanical method for separating the bulk of emulsified w'ool 
grease from the soap sud resulting from the scouring of wool has been 
patented by W. Kelsey.'® Tlie separation of wool grease by mechanical 

• J. Ind. Kng. ChenK, 1919 . 11 , 648 ; 1919 , 588 a . 

« Ger. Pat. .112130; J., 1919. 781.\, 

“ Elektn.>-08mc»e A.-G., Ger, Pat. 309157 ; J., 1919 , 832 a . 

Eng. Pat. 123848; J., 1919, 282a. 



OILS, VATU. Aim VUtXWB. 


SM 


means deserves more attentioi^ than it gets in this country. A far 
lighter wool grease and one much more suitoMe fur the manufacture 
of lanolin is i)rei)ared by tliose methods than is done by the old waste- 
ful Yorkshire inetluKl of eracking the suds with a mineral acid and press- 
ing tlu' precipitated rake of auint through sacking 

(\ H. Wright has extended his woik on sjs'cifie gra\ities to the 
determination of the refractive index A\it1i the ohjii t of linding a for- 
mula whorehy the refractive index mav 1 h‘ calculated for any tem]>»‘rn- 
tiirc. A.s a result (»f his ealculatnui the following formula is dedut\‘d 
for coiiV(‘rting the refraitive index at any tem}>erat lire, t, to the refrac- 
tive index at 10 H'. ; 


^'40 I) 


o% 9 «; j 

- 0 (MM)7<)/ 


Since from tlie table given the ditTeieiieo het^^een tlu’ eah'iilated anti 
determined figures is least ^\hen the determination is made at a tem- 
|>*‘ratiin' close to the one desired, the author recommends to diMenmiie 
the refractive index at a teiuperatun* a.s near to 10*^ as it is possible 
to obtain easily and ealeulate the result l>y his formula to |0 ( . 
In order to show the usefulness of this formula tin* author ^ivvh 
some figures olitainrd liy ditTeieiit ohserxers at saiious tem|H*ratureH 
calculated to a common tern jierat are Thus for linseed oil 
MH .30 14742 ; l 4 S<Mt 1472 :) ; 14 S 12 14737 ; 

I 4 fi()<J 14731 , .ind for almond oil x,- 5 I 472 H /e,„I 4 f) 39 : 

a,ol 470 U-a^o 14 () 28 , 14712 I 4 fi 31 f; 

These values are in good agreement A discrepancy is noticed in the 
numbers given for turtle oil. 

The extraction of oil.s from fiuits ainl kenn'ls ri< h in oil by means of 
a centrifugal oxtract<»r is e-oming more* into favour a.s it is e unsielorably 
more rapiel than the use? of an hydraulic pre'ss. 

A j)roees.s patented hv H. R. (ireenhalgli ** consists in first heating 
the fruit (|)alm fruit) in a jacketeel kettle, and then e’entrifuging to 
remove the bulk of the eiil It is u-^uailv necessary, a.s iinleed the 
patentee states, to sirhmit the re.^eliial pulp to prcMsiire in an hyriraulic 
press ill order to remove the last trace-s of oil. 

The trend of <leveloj>mpnt in modern plant i*' tovvards continuous 
w'orking. This principle has l>ej*n applie<l to the extraction of oils 
from nuts, etc., by means of solvents by A. Met . Winters,*^ w'ho uses 
a senes of three superimposed extraction vessels. I he material to be 
extracted is passed dow'nwards from one vessel to another aided by a 
screw conveyer. 

A curious method of assist^g the separation of “ .steaHne from 


“ J., 1019, 392t. “ Edk. PhI. 111676; J., 1918, 741a. 

Eng. Pat. 120156 ; J., 1918, 774a. 
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** oleine from coconut oil has been patented by W. P. Shuck, who 
adds to the oil before hydrolysing 5% of flax or other fibrous material. 
It is claimed that by this means the oil is easier to press and yields a 
much larger proj^ortion of liquid glycerides. 

Marink Animal On«s. 

Oils having remarkably high iodine values have l)een obtained by 
M. Tsujimoto from the livers of various species of shark found in 
Japanese waters. One oil prepared from the liver of PrMitrm pilosug 
showed the following characteristics: sp. gr. at ITj Y4° (\ 0*8664, 
Ha(>onification value 28*2, io<linc value 1-4912, unsaponifiable 

matter 85-5%, acid value ()-d2, insoluble bronii(b*s from fatty achls 
7*0‘y„. The oil was found to contain 79% of the hydrocarbon s<pialene. 
Oresumubly the. other fi-5% of unsaponiflablo matter consisted of 
alcohols, but no information has yet ap|W‘ared as to the amount of 
cholesterol in this oil. 

Sim‘.e the amount of insoluble bromides from tin; fatty acids is only 
7% the oil can only have. <'ontaincd a small amount of chqtanodonic 
acid, the high iodine value being solely due to the ]>resence of the highly 
uiisaturated hydrocarbon squalene, which seems a characteristic com- 
ponent of the oils from the livers of Japanese sharks. It is worthy of 
note that no sipialene could be detected in the oils from the livers of 
five 8])ecies of Japanese, ray e.xamined by the same author. 

A research undertaken by If. 8. Bailey and J. M. Johnson,'** in an 
endeavour to determine by the analysis of the oil from tinned salmon 
the species of flsh from which it has been derived, has yielded promising 
results. They rely on differences in the iodine value and in the 
percentage of insoluble bromides miscalled in the paper he xa bromide 
value. 

Since clupanodonic acid is a characteri.stic of fish oils it is preferable 
to describe the other-insoluble bromides correctly as octobromides or 
merely in.soluble bromides. It w’ouUl also be well to state that the 
figure for the insoluble bromides refers to the glycerides or to the fatty 
acids. In the jiaper under discussion the figures refer to the glycendes. 

The present writer is strongly of the opinion that the fatty acids 
should be used in all cases for the determination of the in.soluble brom- 
ides, esiiecially iri the case of fish oils containing glyceride.s which 
yield bromides extremely difficult to w'ash. No danger of oxidation 
of the fatty acids during their preparation is to be ap})rehended if 
proper precautions are obsi'rved. 

Authenticated s|H'cimens of various sj^ecies of salmon have been 
examined with the following re.siilts : 

>• U.S. Pat 1288228; J ., 1919, 186a. 

J. Chem. Jnd, Tokyo, 1918, 21, 1015 ; J., 1919. 109a. 

J. Ind, Eng. CAem., 1918, 10, 999; J.. 1919. 51a. 
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'I’hc figures obtained for oils whiih 

have been extract! 

• I from fn*sli 

salmon by means of ether show unaccountable mat ions, as will Ix' 

seen from the following table : 
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7.V99 
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Chum ...... 

112-22 
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As a fonsidorablo tiiiu* flapscMl brlwtuMi tiu* oils bciii^ extracted and 
their < xaniination one can only suppose that oxidation has taken place. 

Drying Oilh. 

Some highly iiiterestinj; ex|H*rinu‘nt.-* in an attcinjjt to render this 
ruuntry indejxmdent of foreign supplies of linseed have been made by 
the British Flax and Heni]) Growers' A.ssociation. ** Their reHiiils 
show that an oil having sui>erior drying povvers to that obtiiinerl from 
foreign-growii seed can lx* produced. They also give a rosy account 
of the financial as|H*ct of the question, but do not say whether their 
estimates are based ujkjii post-war conditions. 

A dr}nng oil derived from a sijecies of Ilyptis spicujera (Ijamarck), 
known locally as “ benefing ’’ oil. has been suggesNxl as a substitute 
for linseed nil. The plant grows in ]>rofusion in the Niger and Senegal 
districts, and also in Madagascar. In the latter jilace the oil is stated 
to be used for edible purposes. 

Some figures for an extracted oil published by M. E. Miliiau show 
that the oil has a specific gravjty of 0*9436 and an iodine value of 17L 


** J., 1019, Mb. 

*• BuSL (U VOJJU* ColoniaU, 1018, IJ, ; J., 1019, 4264. 
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If the oil dries to a clean hard film and the seed can be easily col- 
lected in sufficient quantity there should \h' u commercial future for 
them. 

The oil from l*ara ruhlKT seed, Uecen /irazlliensis, has been examined 
by A. Dubose,-’ who states that seed*r rmtaininji 5‘2‘/o oil yielded 33”o 
in a sinj'le pressing*. Ib‘ is ijvidently referring' to derairticated seed, 
since H. .1. Katun (see below)*obtaim-d only of oil from the w hole 

seed by <>xtraction with a volatile soUent. 

Dubose records the iodine valin‘ of l.’iD-S and states that the oil 
yielded u good rubber substitute wIhui \uhanisc<l either hot or cold. 
The extraction of l*aia lubber seed obtained from .Malay carried out 
by II. J. Katon on a commercial scale yiehh'd • Oil 10-3%, foots 
2*93%, meal lo‘*s 1*7%. From these hgures and present-day 

values he <oncludes that it would not be r4*muFu*rative to imjiort nuts 
into this country and wiirk them up for the production of <ul. ^’he cost 
of shipfiing given in his <'stiniat»‘, naiindy £13 lO.v. per ton, ought to be 
reiluced in tlie near future. .More4»v<‘r, this <harg4‘ couhi be reduced 
by appro.ximately half if the seeds wen* decortu ate^l ladore shipping 
since tlie shell comprises 13*^^ of the whole seed. 'Phe author estimates 
that a yii'hl of tons per annum of oil could ho idjtained from the 

seed grown in the Malay IVninsula 

The following tigures are rccordisl for the oil ext raided by means of 
a volatile solvent : Sp.gr at 15*3 '(’ 0-92I5. frei* fattv acids as oleic 
acid lf>'9'‘jj, saponiiication value 19*2*3, loiline value 139*3. 'Phe oil 
is stated to have poor ilrying properties. This is undoubtedly due in 
part in this particular sample to the large amount of free fatty acids. 
It is, however, an excellent .sub.stitute for linseed oil as a basis for the 
manufacture of soft soap. 

randlenut oil from Alt urifos frilolxi has been examineil by licspinas.se-’* 
wlio found the following characteristics : Sp. gr. at 13 C. 0*927, free 
faitv' acids as oleic acid t)’7‘\^, saponification value 173, iodine value 
137. The oil is eminently suitable for the manufacture of soft 
soup, and since it possesses pronouiu*ed drying jiropertics it could 
l>e used to rejilace linseed oil in the manufacture of paint and 
linoleum. 

The seeds from three species of East African manihot have been exam- 
ined by C’. (Iriinnfe who records th^ following tigures : 

■* Caoutchouc el Qutio Prreha, 1919, UTSo ; J., 1919. 544a. 

«* Agric. BuU. Fed. Malay States, 1919. 12, 73 ; J.. 1919, 729a. 

.4/01. Fnhif., 1919. 7, 15*2; J.. 1919, 687a. 

** ChemyZtil., 1919, 43, 605; J., 1919, 831a 
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finiii ’ < i‘ nf f**HM*jl I'l-k I ll«‘ Mil |i;i<l '•|t L'l -It 1.”) ( ' O !M 7 I , 

1*1771. s'l jMifiilK .u mil vahh* I''!!-.’), mdnn* v.ihir !.'i7*>' (irr f.H t v .n iHh 
latlv .n ‘.»2*‘.<“,, xmI.iIiN* .unis I .Vi",,, |ii»tiiliiililf' 
iMiittrr jiliijs) 'li.it hI* > I'ljN (iT).")'*,, iiiclfirij^ at 

K'to*.*) and NK'Idiiiii an acrt.iio rm ltini^ at l.'il (' 

riie amount <*f |ilms|ilia1 idi 't I'l rxt hmmcIv lai).'<' and fuifln i rr.soarcli 
^'ould hr \M*lronio in oidt-r to ‘•’Imw lln ir udat mn''liij> to . \olk lia itlnn. 

Tin* oils from tin* s«‘r<l,s of two sjM’f’ies of do^wooil ('mnus san- 

•luiuert and (\ stolon ijrra, have la*en oxamiiird liy \V. Normann,^*^ who 
trivos tlio follo\^in^^ lifiuros . • 


f tifniiji tanjjiitnril I fiTHUt 

Oil tn>iii pulp OH (rwii Iv r>t< I Kfnhunilera 

Vi^'Id of oii . :iu*7 - ;rr.T\. H-7t> 2I-2.T’;, 

Acid value . 1*2 .iT-.'f 2-5 lOH 7*H 

Saponilicatifjn valu«‘. Jlr2 191 19.‘> 197 1 .)7 

Iodine value . .ll.jo-lOo-I 1 1 17-H 111-2 

rnsajionifiahle matter I-H.’j 2*9'';^ (1-4 1-1 0*C7% 


The high io<hno valye given for oil from the juilp imiMt lx* acec|it<*(l 
with reserve. 


J. Pharm. Chim., 1919, 19, 397 ; J., 1919, 688a. 

*• Umschau, 1918, 26, 49; 7., 1019, 426 a.^ 

T 
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ncroRTM or thf frooress of applied chemistry. 


Thi* rxaiiimatioH of tlic oil ul>tuin^'(l from the se<*d« of the prickly 
lettuce, Ijutnnt rnriola uh lft-m, has imdert.iken by K, Griffith 

.lories,'-^ who sta*e^ that tin* himmIs of the plant, which is ^rown in Upper 
Kj^ypt, are pri'ssed hu alls in a primitive fashmn aiul yield a jjolden- 
y(‘llow oil h ivin;( a pleasant tasti*. 'I’he ml. whn h fmms between 33 
and 37**,, of tin* weight nf the seed, »h»4s n«>t di'posit stiarin even on 
lon^ standing at i) (' 'Tin' followinj' j-hai.u t« j ist n s weie iletermineii . 
S[). ^r. at 10 -.")' ir>ri ( (Mt2 17. I • ai nl \alue 1 S. >,;iponilication 
value r.Ml-O, Ken Inut Meissl valin* tt-1. titration mimbei of insoluble 
volatili* aeids 0-2, ioiliin* \aliie I27*t>. .M-4 t\l xalin- 12 'I’he ml dri<‘d 
to a hard lilni aftei .o <lavs (‘\posUM‘ .nnl eontaintsl linoln* aeid. lano- 
lenic acid <-oiild not Im* (h*te< t4sl 

'riie se4‘ds <jf tin' evenin*» piiiiiiosr. <h ttnfht id hnmn'i. contain lOdt'V’,, 
of a golden-yellow dryinj^ oil similai in ta^tt' and Miiell to poppy-seed 
oil. "riiis has been examined bv A. Meiduschka and K biift “** The 
oil is optically inactive atnl <h'p<4Sits a f«‘\\ «rystals when cooled to 
lUM*. It sIiowjmI tin* following chai.n’teiistics • Sp. er at 15^ U. 
()‘0283, 1-1722, frc»* fatty acnis ml. saponilir ation value 195-2, 

Keichert Meissl value 2-t»l. titration niimlaT of tin* insoluble volatile 
ar’.ids ()-r)7, lodun* valin* 1 l<'^-92. .n 4*tyl value 13-9. 'Tin* •h*tinite Keichert- 
Meissl value is causi'd by the pres4‘in*e of ^ apion- ai id By the bromin' 
ution of the li<piid fatty acids the authors isolated an ether-insoluble 
lie.xabromide melting with deioni posit ion at \\^~} KMi'C. (ordinary 
he\abromoliin)h*iiic acid nn*lts at ISO' ISl t') It is loncluded 
therefort' that tin* m id is y linoh*nic a^ id. 

The I'omposition of the Inpml acids is eivcii a*' y liimh'iiic a<*id 2*50**;,, 
(i-liiiolic 30-20^J„. /) linolh* 3S- 1 l”^,. and oleic acid 29-19",,. The y-hexii- 
hydroxystearic acid ^ibtaineil b\ oxidatnm with alkaline perman- 
ganate <'rvstallis(‘d in minute m*4‘tlles mcltin;: at 2ir)'('. with decjim- 
position. 'riie solid fatty acnis <<uisist niainlv of palmitic acnl, but 
indn*ations wi*ie 4)btained of the prcseins' 4>f an acid of hij^ln*r molecular 
weight. 

Sk:ui-1)kyi\(; .wn No.n-Dkyinc On.s. 

II. Nakat«»g.i\\ a -■* has ie<oided the following figures for the oil 
expressed from the seeds of Amorpha fiiiticofni, a leguminous plant 
indigenous to Manchuria. The siieds yielded J^-7r\, of a brownish- 
yellow oil having sp. gr. at 15 U(\ 0-9t2t>. 1-ISI5. sajionitiration 

value 182*5, iodine value 133*71, acid value 7-Ofi 'I'lie oil is stated to 
have slight drying t»roiH'rties and stainls im the border line between 
the drying and .semi-drying < lasses of oils. In view of the small yield 
of oil the seeds are not likely to he commercially prolitable. 

Hip. Huh. Health iMh. Caiin\ ./., 

. Arch. Hharm.. 1010, 257. ; •/.. 1010, 42iU. 

**,7. chiiu. /»!(/. r^'y. lois, 2:. sn.s, .j . lar.). ju. 
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L'ni 

The following figures Imvi* Immmi roronlr<l l>y K. (’heel ami A. \i. 
IVnfolcl ** for tlu* oil from tlu- sot iU *»f nil Aii>t lalian irroXMi spri inioii 
of MeXK“illl }iuekt*y«*, I lufiunlta I hr SI‘I «|s \ irlclrd to <‘tluT 

5tlVo a iw»h' yellow oil. .sji. gr at lo lo (‘ t‘ !M IT. l UJtWiti. ariil 
value 9-38, saponifli iition \.ilue KHline \alue S(, iiiisa]Minilial)l(‘ 

matter Tlie iii‘‘«>lulile f.itty «o wU fi««* fr«‘m imxapomliaMe 

matter }ia<l .s]i gr. at .‘i<) lo (’ l lhuT, m pt 2t> 

neutralisation value l9Mt». mean mole< ul.ir weight iodim* 

value tS7. lanolemr arid was ahsriit and oiilv tiare.s of linolie acid 
could he ileteited hy the liromide te-'t The sei'ds < lUitain a cyanogene- 
tie glueo.side. 

iS. K<d)ayashi •** has drteniiim-d tin* i har.o tens! n s of the s«‘ed oils 
of the citron [( 'iti ns.attmntintn L . ‘'Uh •'p iumts). the Chinesr citnui 
{('. aura uti tint L., ''Uh. sp. /ixtx) and the kiiimpiat (h'nitumlUt fn jutn- 
ica) and states that the mis (ontam ahout 19-27^’,, of solid acid.s. 

'fhe oil tihtained from prune kerrn'ls has Ixi n examined hy h h\»r- 
dvee and I) .M 'rorrame 'I'ln* kerneU \ lelded to ether I2‘\, of an 
oil whnli on cooling to o t' d4‘posited one-thiril 4)f its \uliime of 
** f^tearine ’ 'i’he st4‘anne ’ had sp gr (I'.tdoo and .sap<»mii( at ion 
value 239-S 1’he * oh iiie ’ had sp gi. t)-9l'.>‘h saponilieat ion*\ aim* 
207-I. Tin* ■' .steaiiiie ” from its high '-apoiiiiii .ition \alm* piidiahlv 
(ontains a ipiantitv of the glyvndes of laiine a< id and it would la* 
intereMing to know' the Reieheit -.Meissl \alue and tin* tiliation niimiier 
of the insoluhle volatile a< ids 

K .Mpr-rs puhlishes the following ligule^ fm tin* kernel mis of some 
stone fruits : 


Oil 


nm \ r<i 
irfr irfiiMi' n r 

ill i 

s,i]-(|iiilli a- . 

iMIl • lilni . 

IihIIiii 
\ aliK 

IMiim keiiiel 

:37*3.S% 0 !tl93 to 

Go-l l4) 


i(i3-t; to 


11-9213 

Gt)-7 

I9H-3 

121-1 

f ln*rry kernel . 

3,H.7r,, ti-9I2Hto 

7 1-7 to 

192-1 to , 

1 ii-t; to 

(1-9217 

77-3 

197-H 

^22-G 

Beach kernel 

ivirfh, 




Ajiricot kernel . 

31*43% 



-- 

Three sainj>le.s 

of [ilurn kernel oil e\aminc<l liy 

rtz,’’* one 

of known 


purity and two joniinercial samph-s, gave a positivi* coloration with 
Bieber’s reagent, hut failed to give a Baudoiiin reaition. 

>« J., 1919, 74t. 

,/. Ch^m. Jnd, Tokyo, I9IS. 21 , 1235; 1919, 294,i. 

Chun. 1919. 118, 242; 1919. 42»j\. 

Z. CnterA. Snhr. CmuAHm., 1917 , 34 . 433 : J 1919 , 729 \, 

Chem. Lm.ichau, 1919 , 26 , 40 ; J., 1919 , 505 a . 
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Kndottvo\irfi are being made to find ak outlet for the silkworm cbrj'- 
salide-H vvhieh are produced in quantities in Italy, 

0. Tagliam states ^ tliat the chrysalides contain of oil 

which he pro{)Oses as a basis for soapa or emulsion'^ used in cotton and 
wool scouring, lie also states that the dry residue can be used as a 
<atll(‘ foo<l, a manure, or a fuel (briquette.-,). 

Tlie oil from bce< h nuts usetl in (lei many during tlie \vai‘ as an edible 
oil has lu'eii e.xainined by W. \aubel.*“’ The keini*U lontain *13% 
of od ; the spe< ilic gravity of the i-old <lrawn oil \aiicd belNveen 
and ()*bl()'.», and the iefia< tive index vaiied l>et\\een 1172!) and 14732, 
all at lo t' 'The hot-pres.M*d oil ga\e sp. gr at 1"> ('. (l•^t2^) (M)22o, 
sapomlicatiiin value Htl P.Hh.'J, iodine xalm* 111-2 12^. Tin* oil be- 
comes s»)lid at -1 7 ' while t lie hit t y acnU melt ^it 2 1 ( ' and solnlify 
at. 17 ('. 'riw' piess-cake it is stati-il smnetiim'.s contains a poisonous 
prim iple 

The sc4‘d of t he Ammican tomato e.xamineil bv ( I .lamiesoii and II. S, 
Ihiiley was found to (ont.im 25",, of oil ami \it‘lded IS'\, when ex- 
pressed. Nim* samples of od weie e\amim‘d iind i lu' following limiting 
values Were obtained’ Sp gr. at 25 (' tl-PlSl (i-'.tl'.Hi. 1-1715 

M72'5. saponilicat ion value lS7-() Itt2*(t, iodine \.ilue 117-5 I25't). 
Ib'iclierl -Meis.sl xaliie (M (t-3, titiation number of the insoluble volatile 
acids ()•! ()•(), acetyl value 1 1-1 2()*5. liijuid fatty aci<ls 7()-l solid 

fatty acids 15’(t ISd",, 'I’lie od l ontained a small amount of arai hidic 
aciil. 

'rwelvi* samples of l-^ubalvl oil from the islands of Izii have been 
examined by S Nakatogawa and S. Kobayashi.-''^ who found thechar- 
acteristiis for the oils fell within the following limits: Sp. gr. 
' at 15'* 4 '(\ n-ttl51 tt’tUbl, refiactiNe imlex 110S5 l-lOOd, acnl \alue 
1-8 7'(). saponification value llHt-3 ltt2-(). iodine value 77-3 81-10. 
The oils gave a positixi' coloration in Iheber's te>t. 

(■rrntothccfi srsamoiilt s, a [‘hint relati'd to .sesame ami growing i»n the 
(Jold (’oast (known locally as “ biingu ”), has been examined by K. R. 
Bolton.®* The seeils yielded to petroleum ether 35-f7'^(, of a ]xale- 
ycllow oil which depo.sited .some ’* steaiine ’ on .standing. The follow- 
ing characteristics were recordetl : Sp. gr. at 15 1 5*^ (’. 0-9103, butyro- 

refractometer at tO"' (\ 59-8, free fatty ucUls as oleic acid (t 03‘\^. .saponifi- 
cation value 190-2. iodine value 1 Ut'O, unsaponiliablo matter l-53°o. 
Both the Baudouin and llalphen colour reaction gave negative re.sults. 
The oil w’ould make a good edible oil. 

Sele oil. used as an edible oil among the natives of the Belgian 

” Farber-Zeit., 1910, 30, 65 ; , .\919, .377a. 

Z. offentL Chtm., 1919. 25, 155 ; J., 1019, 729a. 

./. Ind. Eng. Chem., 1919, 11, 850; J., 1919. 781 A. 

J. Chem. Iml. Tokyo, 1919, 22. 435; J., 1919, 871a. 

>* 1919, 44 , 233; J.. 1919, 5S8a. 
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Congo, is stated to consist Id the glycerides of oleic, linohe, stearic 
I>alniitir. and laiiric acids. aNo a small quantity of an acid of higl 
molec'ular weight, ]irohal»lv anieliidic acid »»r lignoctirii- acid. A siniiln 
oil IS prepared frv»m “t'oioruo# a vanetv of Citrullus hu 

in this rase, owing to the fa« t that the nuts are iliilicult and cxj>ensiv( 
to dei'orticatc and also to the coiupaiat ivel y low <ul content of th< 
kernels they are not likely to he exploit«'tl t»n a cominerual scale. 

Arachis oils of urulouhted puiity (from hand-shelled nuts) with i 
somewhat high , sapnnilic.it ion \aliie ha\c been note«l hv N St hlue anc 
II. L. Ma.xwrll,’* who fouml the sapomtication \alur‘s of l‘.t7 and 2(^2 
the iodine values htung 015 and 0,j re.speclively. These high viiluef 
may possilily he din' to a low pro|)ortn»n of arachidic acwl. 

'I’he peculiar Ixdiavnnir of a samph' of castor oil from l''gyptian' 
grown M'ed h.is hem noted hv A\ It (h .\tkins.*- 'Tin* viscosity was 
ahnorni.'illy low while tin* other ch.irai teristics were normal. Since 
tlie acetyl value w’as 1 It) the oil must have I’ontained the normal amount 
of ricinoleic acid and the cxplan.it ion of tin* ahiiornialit v of the oil 
seems to he in the coiiligurat am of the f.ittv in ids ; possibly there 
exists an isoincne ricin<»leic mid, IN-ih.ips tin* delernnnation of the 
optical mtivity would throw some light uj)on it. • 

It IS slated, on the authority <*f II .M (’oiisul in l*ata.'*'* that the 
brazil nut is ])eing used as a simrcc of salad oil As will he exjiectcd, it 
yields a very line oil hut the ilifliMill v of <lc< o? li< .it itui will most likely 
pi. v<‘iit its lontinu'd use. Tin* same auilioiitv state.s that the press* 
cak* s were used as fm*!. Since tin* nut has a higli ]uotein value and i.s 
moreover highly pa’atahle it c«uild he used h>r human food as in biHcuit 
making 


Soi.io F.\ts. 

'riic sample of oiticii a fat examined hv (’ (Irimme ** differs consider- 
ably m its cliar.ictcristics from that examined by K H. Molton and (’. 
Kevis *•'' I’rohahly, as thimine points out. tin- name oiticica is loosely 
ap]»lied to several memliei.s nf the r/ . t he oil for tin* iiu>Ht part 

l>cing derived from /Vc?/ //•</>//?/’ . tinmine n’cijrds the 

following charai tcristics for the cxtractcii fat • Sj) gr at 15-5° C. 
ti-OlaS, Uj)®® l-lOlo. ]»oint of imijm nt fusion ITi-.h {',• point of complete 
fusion 57't'., solidifying point 15-2 C.aud value 11)5, saponification 
value 11)5-3, iodine value .^3h5. un-aponifiahle matter ni.pt. 

of fatty acids r)3'-r)SM’ Tlie saj)oniticat ion value seems high con- 
sidering the presence of .such a large amount of unsaponifiable matter, 

.t. PieraertB, Ann. Mu-fslf Colon Mor*riUf, 1910, 4 , ii . 1 : •/., 1918, 7414 
•* Chrm. A>ir.v. 1919. 119, Ih.->, .7. 1919, H7U. 

** Analyst, 1919, 44 , 287 ; ,/., 1919, 087a. 

Chem. Umschau, 1919, 26, 89; J.. 1919, 04.7a. 


J., 1919, 49r. 
» J., 191S, 430a. 
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and it sooiiis likoly that the oil will llavi* a definite Reieliert-Meissl 
value. 

The diH(•ov^•ry of an interesting new oil palm, rjlrris ])f/{ssonn{i^ is 
reported from tlie < 'amerr)ons.'*‘‘ The. fruit of tliis palm yields produets 
similar in nature to the ordinary Afri<’an palm, EUris ffuitternsis (Jacq.). 
'J’wo varieties of the palm have been Wlentilied and their fruits are eon- 
trasted below with the fruit cif the Lisombe palm. 



Ti iwra 

1 lijrii 

I.IhoiiiU' 

Pericarp ..... 

. 76 

\i 

61*5 

Nuts ..... 

. 21 

56 

38*5 

Yield of oil from pericarj) . 

. 70*25 

58*6 

63*15 

,, ,, tlie whole fruit 

. 53-50 . 

55*8 i 

38*35 


Owin^ no doubt to tlie n-sult of (ontroi, our ideas of the relative 
values of oils and fats havt‘ had to be revisisl. In this eountry we have 
s(‘en ea<ao butter laune sold as a eulinaiy fat. and in this eonneetion 
may lie noted a patent for deodoiisinj^ eacao Imtter by means of 
steam at a hij^h temp»*ratuie in the presenre of wattT-beann;.; stan hy 
mattiV sueh as ehopjied raw' potatoes. 

It. M. Kllis and K. M. Hall *** show from a lar^e number of analyses 
that the pulilished ran^e of iodine values for palm kernel oil are too low 
and j'ive as tlu‘ir limit in values Hi an<l 23. Their view that the di.s- 
erepanev is due to the older lieures havinj^ been obtaiiual bv m<*ans of 
Hiibr s soluti<in, whieh they assume to jiive low'er values than are 
obiaineil by means of the Wijs solution, is, however, iintenabh*. A 
larj;e number <»f tlu' lijiures quot»‘d by Li*wkowitseh were actually 
obtained l»y means of the Wijs .solution ami a number (‘.\amined by the 
])n‘.sent writer b") or Hi vi'ars ajio jiave tijiures varying between 11 and 
16. The explanation must rather be looked for in tlie ehan^f‘ in ehar- 
aeter of the oil, po.ssibly due to the nuts beine eolleeled over a wider 
area. 'Phe iodine value of eoeonut «iil shows the saim‘ U])ward tendency, 
although in a less dejjree. 

In an ‘instruct ive report on the eru<le eohune nut it is .stated that 
one district in Honduras is capable of yieldin*’ lO.HtiO tons per month. 
The oil belonj's to the I'oconiit oil jjroup, and the methods used for 
refining and deodorisini; coconut t)il should be aj)]>licable, when eohune 
oil would be suitable for margarine making. The nut has a hard, thick 
shell from wliich when carbonised an extremely absorbent charcoal 
can be obtained simulating in this respect coconut shell. 

•• FrtUfhore. Bull. (iff. f^ohn , HUS, 11; 8f» ; HUS. 741a. 

WholesiUo Soi-., (J. Martin, ami W. H. Rnzell, Kng. I*at< 
1*22512; J., I9ia, 190 a. 

J., 1913. 128t. 


*• U.S, Cotnm. June, HU9; J., 1919, 312r. 
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^*AXE«. 

The wax o])taintMl fr<»in shun flowi-r** [Jusmi funn tHloratlasitnmu) 
has Uvn i-xaniinoH l»y K. 'r'.urhiha-'hi aiul S. wIm> found tin* 

folluwinp fij^invs : Sp. at HK4 T) (' m pt. ir> 17 (’ . 

1-4622, («0n^^ <^-11. arid \ahu* l ‘jri. s*ipnniliiati(Ui valiu* !<)(», 
Koifhort-Meis.sl \aliu* l-O. 'I'lio unsaptuulia l)h- inattiT is stated lo 
^•on-iist mainly of triaruniam-. I>nt tins nlU^t hr a(»r]itrd with 

rt'Srrvr us thr dilTomui* hrtv\mi tlir iiid N.dur and tin- •'aponiliiatiuii 
valuo pmnts to tho j>rrsi*ii* r of a fair amuunt i)f an .dtohol 

.1. (hidamor'*^ lias rxainiiird a wax fruiii tin* lUti/alian wild hrr of 
tin* Mrtipoha or Tin^omi ‘«pr( i<*n 4’h*‘ following fi^urrs an* f^ivni : 
m.pt 66'’'('.. sp. or. and valur 26 T). rsin \alii»- oT-.*! r)‘.t-2. ratio 

Tiuiiihrr 2-2‘J 'riiorr i«< aNo oivni a siatnimit nf Ih'- < (implicit nui of 
tin* wax w'hn h must h«‘ UM-rptrd with ii*sri\i* 

On (‘Xtractin^ tin* ])rrsM‘d n-snlurs from hn-swax with pi'tmlrum 
.spirit of h)w l)oilin;» ]M)int. (h Hui hm r nhtainril a wax lia\m^ an 
acid valm* of 21-21. an rstrr vahn- of o!t S2. and a ratio nimihcr of 2-S. 
On usin^ for thr rxtraition pi-tioh-iim spiiit of lusher Ixaliin; point, 
rhloroform, and rarhon trf rachloiidr. wax*'^ wi*ri* ohtainrd having 
acid values lyin;» hetweni 2{i 'i and 2*1-15. .sa j»omfication \.ilncs between 
i'^r)-13 ami !M *19, and ratio numhers hrtwcrn 'l(t ami .'1-2 A sample 
of African beeswax had tlie following < haiai teri‘>tie.s : Sp jji at I5''(\ 
t)-lt6, m.pt. 61^ Oo'C'.. lodim* x.ilue 1 1 ti.") a«nl \alue nh'.t2. ester value 
79-4 h ratio number 3-9S 

I’lu following fi'^ures are niven for landelilla wav' as represent inj^ the 
average results obtained • ,\i id \aliie |6 ‘m;. ester value A.'i-Sti. hvdto- 
earlxins 52-52'’,,. 


(In'S (icmu. 

The work of out. standing importance is the de\eIopiiM jit nf the pro- 
< e.ss of manufaeturin^' j^dyeerin by the fei mentation of .^njjar bv means 
f{ H yeast. .1 H, Koll, \N . \ . landei, and ti K. Ih-ver *■* obtained th»* 
be.st results with a vanetv of N #/////soe/c//v and fiuiml a vield of between 
20 and 25”J, of ^lv<erol from molas.^e.s, <i mnsideiable amount oT ahohol 
heinj; formed as a by-prodm t. It is stater! that i In* yeast must hi! 
bred hy sueee.ssive sriwinjis ami must ]«• imirej] tr» tin- jAe.senee r>f srsliiim 
earhonate. These authoTs liml that tin- "larlnal achlition of .soda ash 
18 the be.st method of aceebratin^ the naition 'I'ln* pn-sener* of 
ammonium chloride is also statr^l to benetir lal I’ln ir rommuniea- 
tion is ably summari.sed from a ferrm-iitation jioinf of view bv A. K. 

'» ./. TAr-m. /».// Toly,,, 21. HIT; . I'llO. M7\. 

Arch. Phurm., 1917. 255, 4'ir» . ./.. 1910. 7:iOi 
Ch^m.-Zeit., 1918, 42, 37.3; ./ , 1919, 871a 
»* J. Inti. Entj. Chcm., 1919, II, 842; J., 1919, 789a. 
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Ling.** The process has been patenjped in the United States by J. R. 
Eoff.** 

A similar process has been elaboratofl in Oermany Ijy W. Connstcin 
and K. Ludecke,^* who add sodium .siilphitt* as an accelerator in place 
of sodium carbonate, obtaining thereby jiractically the same yield of 
glycerol as is obtaim‘d in the American metliod. 

The use of sodium sulphite has also been ]irop»jsed by K. »Schweit- 
zer,^^ who stat<‘s that an increase of I d'*', of glycerol can be obtained. 
The. production of glycerin in (lermany by the fermentation of sugars is 
stated to have amounte<l to 1(MK) ton^. j)er month. 

.1. W. Yates •'■** introduces the use t»f sodium aluminate as a coagulat- 
ing agent for the imj)Uiities in glycerin lyes obtained from waste fat 
ilis results show that by the use of this reagent h(‘ uas able to reduce 
the amount of mganic im|»uiities in glycmm fiom bet^^een 7 and 

9% to lb* gives some analvses .showing that this treatment 

is more etlir'acious than treatment with aluminium hul|>hate. Possibly 
this method will be useful in tlie treatment of glycerin obtained from 
rank fish oils which are sometimes “ fiery ** during nitration. 

.V method claiming to attain the same objiat (onsists in heating 
the glycerin lye with a caustic alkali or alkalme-eaith to betweiui KX)'' 
and 120 ' U , wherel»v the impurities are .said to be decomposed, d'hore 
is a danger, however, of causing the foiniation of ])ol\ glycerols. 

H. WollT*'*^ has published .some tigures for the specific, gravities and 
refractive* indices of two glycerin .solutions, which an* in fairly close 
agreement with those given by (leihu'h. 'fhe te‘mpcrature correction 
to be applied to the refractive ind»*x for a .solution eontaining of 

glyet*rol is 2-8xl() h and for a .solution containing 7t)'72'J(\ 20 ^Kr* 
for each degree (’cut igrade. 'I’he.si* liguics are u.scful as the determina- 
tion of the refiactive* index alYords a ready moans of checking the j)(‘r- 
centage of glycerol in tuire solutions. 

V. Bertolo''' ileprecates the use of barium carbonate as a means of 
neut rali.sing the acid glyci'rin licpiors obtained in the Twitchell proce.ss 
of hv«lrolysis owing to the alleged ditliculty of removing the exceB.s (|f 
barium. He prefers ti) neutralise first with a slight exce.ss of lime, 
the precipitate from which after cooling is filtered otT and the clear 
liquor evaporated to sp. gr. 1-116. This liquor is then boiled aud 
treated with a slight excess of bariniii hvdioxule .Vfter again cooling 
and filtering, the e.xcc.ss of barium is removed with laiitious addition 
of oxalic acid. This, in the writei’s o[»i!iion. i> .i wholly unnecessary 
procedure. 

J., 1019, 175u. “ rs. Prtt. 1288308; ./ . 1010. 194.\. 

Bfr„ 1010, 62, 138o; ./ , 1010, 801 \ 

Schwriz. Chem. ZrtL. 1010. IS; J., 1010. 230k. •/.. 1919, 94t. 

*• Billwardor Seifen- u. (llveoriiifabr., (Jer Pat. 31084)0, ./.. 1910, 913a. 

•• Z. angevf. Chem., 1919, 32. 148; J. 1019. 470a. 

i4nfia)i Chim. AppL, 1919, 12, 24; J„ 1919, 832a. 
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Har^rnki) Fats. 

This indu‘<try 1ms ox|»ando<l to {^n'at diim^iwions. h\it unfortunately 
no statihtios aro availahh* f«»r this rounirv Kv»-n iji Hussiiv/* wluTo 
thr process is only in its infaiu y, tlyi* proilin lion lianlonod fats roarlmd 
tlie total of ItiiXi UHH) tons por month in 1*.»1S, ]irimipnlly from sun- 
flower oil 

There have been a t oiisiderahle numher of juitents taken out in con- 
neetion with tins indusiiv. ehielly, .however, for minor inij»rovenient.s 
111 jilant or additions to existin*; patents 

Amoii^ the new uses t«) whieli hardene^l fats liave been put may 
1 h‘ noted that sii^^ested in a patent by t' Kills.''’ who introiluees it as 
.in ingredient for ph«nio<»ra[»h records 

S I'eno has inve.sl ij^aled the elTect of a hir|^i‘ number of siibstanci^s 
upon the rat(‘ «»f the hyilro^enation of oils. S«»me lather surprisinj? 
lesults au' HToidi'd 'riius. the soaps <d mn^nesium and barium are 
'tateil to act as retardinj^ agents, w hereas the soaps of cah iuni. st rout iiiiii, 
and aluminium lia<l no action Horic acitl also is stated to have an 
inhibit in;.' etb'ct which is surprising' in \iew of tlie fait that nickel 
borate ha^ been ii'peatedlv ]iropose<l as a latalvst 

The same ol»vcr\ er also expresses tlie velocity of the absorption 
of hvdiov^eii b\ od" l»v the eipiation 

/ , a 

k = lotr, 

t (I — X 

( \\’ Moon*'*' lontributes a lonj.; and interesting paper on the 

foimalinn of ' i.so-oleie aeiil '* duniijr the liydro^enatioii of oleic acid. 
From the ic^ults of his invest ij'at ion he concludes that “ iso oleic acid " 

IS aniixtuic of elaidic a<id, which contains the double boml in the same 
position as ordinarv oleic a<‘id, and one or more acids in which tlie double 
I)on<l lias migrated further away from tin* carboxyl groufi A state- 
ment made bv the author that tin* fnnnatirm of iso-oleic acid ” only 
lakes phn e ( oiicurrently with bydro^'emition is .at variance with the 
expeneine of the writer, in th** experiments maile by l.ewkowitscdi 
quoted bv the author wherein lar^'e amounts of “iso-oleic and ' had 
been forinei] wlien usinj' a copper catalyst, no reduction of iodine value 
has taken ]»lace. 

The lir*Jt n*vults of a re'-earih*of irreat theoretii .al interest have l»een 
communuateil hv K F Ariii*-tn>iiL' and T. I*. Hdditdi on the rate of ^ 
absorption (jf hvdro^en bv uns;iturated fatty oils. From their curves 

•* 1018, 476r. 

r.S. TjUs. 127r»."><i7 ^127G."»09; J., 1918, 774a. 

V J t'/ifw. lull rohyi\ J91S, 21, 898; ./., 1919, 20a. 

./. rhem. lull. Tokyo, 1918, 21, 749; J., 1919, 21a. 

«• J., 1019, 320t. 

*’ /W. Roy. Soc., 1919, A, 96,137; J.. 1919, 780a. • 
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it appearn that the more highly unsat\^ted glycerideB are first hydro- 
genated. They call attention to [joints of similarity between this re- 
action anti that taking place when glucosides are hydrolysed by means 
of enzymes, and deduce the exi.stence of an unstable substance of com- 
plex structure containing nickel and the un.saturated com|>ound. 

\j. llbbelohde and T. Svanoe ^ have contrasted the process of hydro- 
genation using (cottonseed oil and whale oil in apparatus simulating 
on a laboratory scale tin* commercial plants of Xormann and Wilbusche- 
witsch and Krdmann. They state that the rate of absorption of hydro- 
gen increases up to 17() '('., and then very slightly up to no 

incn'use in tin* rate taking place above that temj)erature. This is 
contrary to the pres(‘nt writer’s experience, who has found on a labora- 
tory scale a material increase in the rate of absorpti(jn up to 240^ C. 

In the type of machine used by Xormann and Wilbu.schewitsch 
there was a perceptible increasi* in the rate of ab.sorption obtained by 
increasing th(‘ amount of catalyst up to a ma.vimum (jf 2’1'!,,. It was 
furtluT found that by incivasing the agitation and also the pressure 
up to certain limits the time could be shortened. In confirmation 
of the work of VV. Moore (see above), it was noticed in the case of 
cottonseed oil the iodine value of which had been reduc(‘d by hydro- 
genation to about IK), that there was a great didiculty in s(‘parating 
the uinsaturati'd fatty ac'ids by tin* l(*ad-salt-ether nn‘thod due to the 
pres(*nco of a solid unsatiirated fatty acid having a lead salt difficultly 
soluble in ether. This is a.scribed by the authors to the formation of a 
solid i.someride of oleic acid by the partial reduction of tin* linolic acids. 
It is also po.ssible the oleic acid itself has been chaug<‘d into a solid 
modification. 

(i. Kiess points out the danger of lo.ss of nickel incurred during the 
ini’ineration of the fat in ]>ro]niring the ash and advocat(*s the extrac- 
tion of 2tH) gnus, of fat with IfX) c.c. of r2'5'^'i, hydrochloric acid con- 
taining a few’ erystals of potassium chlorate. He then proceeds with 
the dimethylglyoxime test in the usual way. By this method a com- 
mercial sample of hardened arachis oil which appt^ared free from nickel 
w'hon te.sted in the ordinary manner was found to contain 1-8 mgrms. 
of nickel per kilo. The same observer found arsenic up to 0-156 
mgrm. per kilo, by Beck and Merres modification of Smith's colori- 
metric test, although a modified Marsh's te.st giive negative results. 

If it is certain that ar.senic was really ])re.sent it has probably been 
introduced through impure hydrogen which had most likely been 
('Aused by conditions engendered by the w'ar. 

K. F. Nord has studied the conditions favouring the hydrogenation 
of oils using |udladiiim chloride as a catalyst. In view of the high 

Z. atignr. Chnn., 1910, 32, 257, 2119, 270: J., 1019, 870a. 

.trft. Hrichsgejtumlhfitsatniet 1919, 51, 521 ; 1919, 913a. 

angftr, them., 1919, 88, 305; J., 1919, 913a 
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cost of italladiuni this niethuil ih |iot likely to HU)M‘r8ode the eoinnion 
one employiiif? nickel. The only ])o»»ible a<l vantage it oflfera is that 
hydrogenation take.s place nt a much lower temperature. The author 
Btates that when ca.stor oil i** hydrogenate*! by this method the hydmxyl 
groui)B arc split up, whereas in the pn'.sent writer's *‘X|K*rience, iwing 
nickel as u catalyst, a tem[H*raturo of 2<K) ('. is necessary lM*fore the 
hydroxyl group is afTt** t«'<l 
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PAINTS, PKiMENTS, VARNISHES, AND RESINS. 

\W J n. H Jknkins, 

('hii'J (yfiPmlst, (hvat Enstrrn Edibniif Co. 

In the |)rogn's« of siicJi an art as paiiitni*;. a spori.il valiio. must always 
attach to hi^-scalc o\[a“rimcnts wlam coiuliit tril under the responsible 
Buporvision of a seientist, and the results now available * of further 
extensive field tests by .1 N. Knend as to the exposme ju'opc'rties of 
different paints, and the lu-st eruabtums of application, deseivt* careful 
consideration. 'Hie jiaint.s W(‘re {.generally applied to m»*tal plates, 
wlyleh were then exposed to ordinary \Neatlnuin;Z for |>erio«ls up to 
2J years. 

Amonj'st the (picstions in\ esti‘ 4 ale<l was tin* ad\isability of remo\m^ 
completely the orij^in.al oxide fiom the suifai'c of the mdd .steel plates 
before paintinj' them. Some of the plates were left in the “ })laek,‘’ 
whilst others were freed from all oxide or scale either by sand blastinj< 
or, in other cases, by aei<l pickling?. 'Phe paint was tlu*n aj)plied, and 
the effects of loii^ exposun* studied. In tfie i.ssue Kriend speaks very 
definitely : that it is the best practice to paint structures while their 
scale is still on, after of course removing any h)osely adherent flakes 
and rust.” Indeed he goes further and extends this opinion to ordinary 
rusting. Trovided that any hard lumps are removed he rcgard.s the 
rust itself as a desirable pigment, awaiting tmly the r>il to (onvert it 
into a paint. 'Phe complete removal of ru>t by saml -papering he legards 
as a mistake. 

In previous work Kriend has shown that in the drying of linseed oil. so 
long as the main cluunical change is one of oxidation, the .skin expands 
with attendant crinkling, but in later changes volatile products are 
given off in larger (piantities, with resultant contraction and cracking 
of the old paint surface. 

The opinion of Liebreich and Spitzer that one thick coat of paint is 
more protective than several thinner <*oats seems doubtful, and Friend 
draws the opposite conclusion, finding the atlvantage to lie with the 
thinner coats. j)rovidod the same aggregate thickness is attained. 

* Carnegit Schoi. Mem., Iron and In4t., 1918 , 9 , 77 ; J., 1918 , 730 a . 
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SjKJcirtl interest altuelies l4» t'X} Jriinents inmle to stH> if the rolour of 
the pigment i< ii faitc^r in (Irternnning t)ie life tif a paint. WoiHien 
panels unci iron plates wrre ummI. ainl to ser\e as pigjnents. lakes of 
similar ehuraeter but dillerent ei»lo]iis \Kere applied as paints Tln‘ 

I oiu’lusion arrived at is (.oniprehensi\«- ; m» Umg .ts air is ex* Iiided, light 
doe.s iK>t make linseed oil set. nevertheh lic»lit does pronaite the rate 
of setting or drying in the pre'^eiue <»f air; the .n^elnation depends 
upon the < ohuir, the slmrt light waves being the most aeti\e. 'riiis 
prep.ires Us for the lesults of the exjvrinienis. winch have alreads Immui 
imj'lied bv the North Dakota tests f‘>r When whit*‘ or bluish 

piiints are u-^ed, the .n t i ler.ited i heiun al .utioii on exposure leads to 
the earlv <lisintegration i»f the paint .surface, and for piesciMiig tdTeet 
red or d.irk ]iainls are tt^ be recommended foi Miif.iees e\p<i.se<i to ilay- 
light 

In viow <if thr (listiiiclnni luiw hriiig ilr.twn hrtw.’fti ovidation .umI 
polMiierisation changes in linseed oil dining thickening or setting. 
Kiietid iinds that when raw linset-d oil is nsr<i as .i coat, so that t In- 
dry ing ('hang(‘s are due to o.xnlatioii. the resiiltant linowii is permeable 
to moisture. 'Pliis porosity makes raw' liic'i-ed oil a K-ss elTeetive pre- 
servatise than polynn-iised hnsoe»l oil. that m to s.is than such oij^as, 
prnn to it-^ .ipplicat ion, lias been heatid to .i suflii ieni I v Ingh tempera- 
ture to be tliickeinal by |iolMiieiisatioii Substantially tins implies that 
“boiled” oil forms a Is-tter preservative eojitnig tlwin raw' oil. 

l*uoi-i:Hrih.s uK DiiYiNi; t)n>. 

In the ordinarv process of boiling liiisei*<l (nl both oxidation and 
polvmerisation o( eur do smdv tin* two < hanges separat»-ly is mainly 
tin* obje( t of .some woik by II. Itigh- and \. W<»odmaiisey.- Boiled oil, 
in w'hh-h the changes hav<- been otTeefed at about f, is taken 

as the type of a predoiinnantl v polviin-rist-d od , whilst blown »»il pn*- 
pared bv blowing air through the oil at 1<M1 (' is iidopt^-d to repre- 
sent oxidi.sed oil. Both jiroeesses jiroduee nntre or le.s.s insoluble 
|>ortiuns which, however, difTer ehemieally. d he authors retain the 
term linoxvn to refer to etlier-insoluble juirtions from blown •il. ami 
suggest the name.s ])olvolin and poly-acids ns|M*(; ti vely for the ether- 
insoluble fraction.s obtained from highly ]»olymensed linseed oil and 
the corre.sponding ether-in.soluble* acids Bolyolin is shown to be a 
remarkably stable and ela'^tic substanee. A newly made sample had 
an iotline value of o.d , it yielded on hydrolysis of fatty acids, 

just half of whicli was in.*-oIuble in petroleum R[)irit, thi.s portion 
having a combining weight of 381- 1. The polyolin was found to contain 
of ash, the nature or .-oufee of which not stated, and only 
5-3°o of glycerol, etc. 


• J., 1919, lOlT. 
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The authorH think that in the eonjensation the |>oflition of the double 
linkaj^eH in the inoleeuIeH is not fixed, and that when the linolir and 
linolenie at id rjidielen polynieriHe, rin^ foiniations lesult with a struc- 
tJire HUg^^CHtive of rubber Hiieh an 
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offering eonHifhTal)le rt“sjst:mie to oxidation, tlnni^ili tln^ ))rr)(lii(ts still 
possess a eonsiilerable nuline value 

Kroiii polynieiisation the aulhois turn to oxidation <‘han;zes, and 
give the. analvtieal results of the exaiuination of liuserd oil in dilTerent 
stages of oxidation, aiul a suggestion is made of a eour^e of changes us 
follows: Assuming ii mixed glyeeiitle with linolenie. linolie, and stearii; 
aeitl radicles, the initial change is an oxidation of the first two of these 
radi<‘les with tin* formation of p«*ro\ides. At this stage the glyceride 
<*xhibits neither the insolubility of oxidised fatty acids, nor the solubil- 
ity of the unoxidised (stiairic) acid; the glyci'ride has become inter- 
mediate in solubilitN, being soluble in nu’thylated ether but insoluble 
ill .t|u*troleum spirit In the subse<(uent period, that of “ ageing,’’ 
further oxidation is not repie.smited, but the mixed glyceride in its 
already oxidisetl condition, sulTers a molecular rearrangenuuit in which 
.'J molecules of mixed glyciTide become .‘i muUs'ules of simple glyi orides, 
of glyceryl tri-stearate, of glyceryl tri-ox vlinolate, and glvceryl tri- 
nxylinoleiiate, the latter two forming the iinal insoluble “ linoxyn " of 
oxidised oil. 

'riie autliois ha\e made a partial inve.st igat ion of superoxidised 
oil,’’ the term being applied to the sticky and \ iscid mass to which 
linseed oil degenerates long after its soliiiitication by drying is c omplete. 
'Pile deNclopmeiit of free audity is a cliaracteiistic, and tlie authors 
suggest that this may be due to spontaneous (haomposition of perox- 
ides by which the chain is broken at jiarts with the formation of alde- 
hydes, whicli by subsequent oxidation give rise to acids, etc. Thus, 
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iction of the peroxides with water. 
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The authors concliule (r/. Friend, ua/c) that ” for [>ermanency, a poly- 
merised ’^il (boiled oil) is sui)erior to an oxidi.sed oil as a paint vehicle.” 



PAINTK. PUmKNTH, VARNISIIKM, AXD 


303 


Iiicicipnt4il to their work >.h exainiiiatioii of the iiiueila^iiiouR 
matter, the Ru-eaileJ “ frojz spawn ' t»r ** break ' eoa^ulaleti ami pn‘- 
eipitatetl (luring t)ie boiling of linseed ml d'his substanee is stated 
to sntTer oxidation piefeientiallv tik the ml. and is pioliably a form c»f 
lecithin whu h decomp<»st‘H at liijili teiiiper.it \ir»*s with the liberation of 
triiuethylaMiine 'I'he tishy snu-ll nf thi" ‘'mmliiin*s b ads to nuicilavfin- 
ous linseed ml bein^ siispe< te»l of .idiiltei !it ion with ti.sh oil. 

.Man;jain‘se driers are foiiml to br t.ii mon* .oti\e than lead driers, 
but their ii-^e iM pl.n e of l» ad driers V ads to less permanent piodnet.<. 

K ,I Sheppard ^ ha*, “tudnd the etb i t <»( exi-o'^’iie to air of law bn 
s»*ed ml. and finds that with tnl in la\eis 1 riii thulv a skm forms 
when the incr«‘as»* in wmjiht is .ilmut li",,. Tlu' di-« rease of iodine 
value seems to ha\e^a strai^ilit line i4‘lat lonshi p to the ineiease of 
sjaM-ifie ^rravity Tin* de\ 4‘lopnient 4»f fi« «* a< nlit y. howt vi-i is more 
irrejiular. 

H. A. (lardiiei ‘ has notial the i haiifii s (»n ke«*pin;.t about ‘Iti ditlen nt 
{•amt oils in pint bottles with about 1 unit an spate, tin* botth's biine 
ki'pt closed and 4‘\pos«'d to indiu*< t sunlight 'I he i hane«‘,s w«‘re noti*d 
after 4*ach d-year pernnl When a eon^ideiabh' amount of mat«*nal had 
sej>arat4‘<l tln*,latt4‘r was found tit be hi^jhlv at id Kish oils and marine 
animal oils wen* spei ially liabh* to ib vehtp fua* fatt\ at nls l^erfect 
(laritv and freedom fiom moisture ln*lp min h in the ki*t‘pine ijualities, 
ainl the same improvement s«* 4 ‘ms to folhtw stt nbsation by heatin).t 
1(15' (’ 'riir; clianees which attend i xptt^.un* an* ast nbetl largely 
to a’!' fj-hvdrolvsis «lue to tin* pieseina* of eithei nnustiin* oi fal-splittm^ 
♦‘iiZMiU'S In the <our.se of \cais tiinir oil w.is found to have chan^eil 
mostly to a white solid mas-. 

All investi^atnm of tin* 4‘,iuse of tin* nion* i.ijnd ‘ s»tiino ' of paint 
ainl varnisli durin*: moist weatin i ha-^ .dso In-ell made b\ 11 \ (bird 

ner * Kilins (‘xp4iM*d ie.spc« t ivel\ to div and niois( air w*Te (om|ian‘d. 

In moist air the ^ain in wei|iht in 21 houis was almost ecpnd to tin* i^ain 
in dry air in 18 hours. lUit this initial jf.iin was m both <as<K followu'd 
by an almost equal lo.ss. wbieli. liowa-Nei. in moist air was followed 
by a fre.sh iiuTease ainl loss 'I’ln* first eain ami loss is taken to be 
due to oxi^lation at tin* <louble bond positions, follow e<l bv 1<irmatioii 
of deeom{)ositioii products of oxynenateil (omjiouiids In tin* film 
exjMjsed to moist air the secoinL iin r<*ase i oire>pornls to tin* liydrolysiH 
of the plveeride. formini» plycerol and fatly a< ids, folioweil bv decom- 
position with formation of forinn aenl, <*te Tin* final haniness was • 
greater in the film ex]‘<}sr‘<I to «lry air. 

The same author ® <li.s<‘U‘tses ilie <‘ouditionH of use of menhaden oil 

» J. Ind. Eng. CUm . 1919, U, 0.37 ; 1919, T^SSa. 

• J. Ind, Kng. Chtm., 1919. It, T.'iO ; 1919. OliA. - 

• Cirr. 70, Paini ManuJ. f S., Aujr.. 1919 : ./., 1919. .h3l*a. 

• Circ. 68. Painf Manuf. A^aoe. L’.S. ; 1919. 83.3 a. • 
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ami kiiHlml oils in paintH and vjiinish^s Ht- also shows ^ that under 
favourable coiulitionH and treatment soya oil may be made to dry almoHt 
aH rapidly as boiled linseed oil. A drier containing man|»anese, 

0*20% lead, and 001% r<jbalt is rerommended, the metals being 
j)resent as “ linuleates.” Heat treatment bellowed by blowing is ad- 
visable. 

IVrilla oil, ** obtained from the seed of the Asiatic mint {Pcrllla 
UKrides), is nnnle in considerable ipiantitu s in Japan, and is used there 
largely as a drying oil in substitution for bnsj‘ed r)il. 

Salllower oil as a diving oil has been st lulled by I! H Mann and 
X. \. Kanitkar.’* ItiMjli/nt or *' Atiidi wax ’ is produce<l by lujiling 
tin* oil for two liours, and th«*n putting it into vessels partly filled with 
water. The authors think that the solidified ])rodu<t is the result 
of decomposition folloNsisl by polymerisation. o\i<latn>n (Uily playing 
a secondary part. Some anomalies ar4* m«*t m tin- usi- of s.illlower oil 
as a drying oil ; but when it is ln‘at«*<l with whih* lead, without further 
ilriers, a far more glossy surface is left than wln nhoiliMl linseed oil is 
used. 

Ij. II. Ilai‘k<'land has patented a method of pre]>aring tung oil for 
(‘oating articles The oil is heatetl to a tempeuature just short of 
that jiroducing solidilication, then heated to a Iowit temperature in 
contact with the' aiti^ le to be im[»regnaled “ which caiis«‘s solidification 
of the oil.” The article thus treated is coated “Xteinallv hv an infusible 
and insoluble phenolic condensation product. .V inodifuMl tung oil is 
prepared stable uji to |(M)''(’ and solidifying abtuit IdO 

liiNSKKi) Oil Kvtty .Veins 

The imperative demarnl for glycerin during the war. coincnling with 
a general shortagi* of fatty oils, resulted in tln‘ fatty acnls from liiLMnnl 
oil being tried as a substitute for the glyciMide in paint ami varnish 
making. Several questions arose: Wouhl the fatty ai his. now' free 
to function separately, have an effect ditlering ob\ioiisly from their 
action when represented in the mixed glyceride i And if so. would 
such dilTercnce be mainly evident in tlieir suscejitilnlity to atmospheric 
conditions, to reaction with the pigments, or to action on the surface 
to which they were applied for example, when they were used in a 
dressing for waterproof sheeting, would the fatty acids lead to a ” ten- 
dering ” of the sheet fabric ? It is probable that the full })ot#ntialities 
of the fatty acids as a paint medium wore not realised during the limited 
period of emergency, nevertheless the exi»ein'nce obtained in the use 
of so abnormal a paint medium .should ^be on record. 

’ Ctre, 09, Manuf. Asaoc. U.S. ; J.. 1919. 833a. 

" J., 1919, 45r. • J., 1919. 36t. 

U.S Pat. 1312093; J., 1919, 730a. 
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The following opinion i f K s| Morrell " inav he taken as re|>n*seii- 
tative. As a preliminary 8te]» he iincls it ucivisahle to be]ainiU' from 
the oommereial fatty aeiils the solid eonstitiients in suspension which 
consist mainly of the nion' saturated a* ids. liquid portion can In* 

thickened without loss hy spetaal methods so as to virlil a lithographic 
oil of low graile \slii« li in emergency might lind application in jirinting 
inks, hor drying liquors and landing s,zes favourahle results have 
heeii obtained. When used in conjunction ^^lth certain pigmenta of 
an inert character paint.s were iditaiiied givinir fair leMilts. hut gener- 
ally the quality t)f the material is much infeiior to that of lins<‘e<l oil, 
and the durahility is poor. Faiily satisfact»»rv st(*ving ami stamping 
varnish**s. and aNi> japans and hlack tmamels. can he ])repared from it. 
An initial (dqection to the use of mu-Ii fatty amis for oidinarv varnish 
making is the e xtent to which they ilarki n on being heated, ami to tliis 
has to ho addl'd a marked want of durahility when the varnish films 
are exi)osed to free w<*athering comlition.s, the resistance* to water he-ing 
very slight For indeior work, however, this e>hjc< tion has less feirce* ; 
the resulting ceiats ha\e‘ good lu.^tre*. hut aie ratlie'r hiittle. (le imrally 
the elefeet i.s se'cn in inferiority both in e‘lasticity ami hoely. 

L. Archhutt's e*x])eiiim‘nts le*ad him tee substantially tlie* same 
cemelusions. He finds a prommnceel infeiiority whe*n the* fatty acids 
are* us(*el in ])aint.s for outsieh* .surfuee*s ire>n plate*s so painte-el showing 
de'teTioration eef surface* shortly afte*r exposure to the we'ather The 
following oh.se*rvations by him on the* int«-raetion of iron ami linseed 
<al fl'l^v acids in the preiduction eif a eliying oil are* eif intere-st. In the 
ahsene^e of moisture there i.s no scn.sihle* reaction, hut in the jiresence of 
water, when iron turnings and the fatty acids are brought into contact, 
a e’onsideruhle proportion of iron passes into sedutiem, with evolution 
of gas. The resultant liquid when e*\po.seel to air elarkeiis rapidly to 
a brown ceilenir. and finally to a rn-h. re*d-hrown colour. It is only when 
It has attained the latter ceiloiir that the* liquid has the property of dry- 
ing like an orelinary boiled oil 'Phrc’e* oi four pi'r e-erit. repri'sents the 
approximate* amount of iion m*ce*ssaiy to e-nsure* geiod elrjnng, provided 
that ne»t less than al>out 70^’,, of the* iron [ue'se-nt is in the ferric comlition. 
Such a paint medium is not suitable, owing to its colour, for* use in 
making up white ot very light cedoureel paints, hut oxide of ire>n, umbers, 
ochre*.s, blacks, and other inert pi|nie*nts are suitable* Figim*ntH such 
as white lead, zinc white, ami eolours which an- eliemicully re*aetive 
W’ith the fatty aciels cannot 1m* uscel. The gloss ami general apj>earancc 
of t he resultant coats, botli on me*tal and w'ooei. are rpiite satisfactory, 
but as judged after a year's exj)OHUrc umier outdoor ceinditions, single 
coats are decidedly permeable, an(^ do not compare w'cli with linseed oil 
paints. Two coats give, however, a fair amount of protection, though 
still not so good as linseed oil paint. 

** Privato oommunicatioiu 
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'I'lu* in tin- use of linstiod oil fatty acids instead of the 

^dyoorido for dressing waterprr)of sheets (tarpaulins) was also such as 
to lead to a reversion to noiinal dressing as soon as the latter became 
available The slieets diesseil with the tie.ited linseed oil fatty acids 
<lried soiiH what hard and still ; there was nevertheless evidence of the 
successive «;oatings not liaving an even hold on each other, and further 
a tackiness sorin devclopeil giving niinh trouble when the sheets w'ere 
folded Tlu! lines of tlie folds, too, showed (racks. 'Ihe (‘haiices of 
getting a good waterpioof sln'i-t si'ciikmI gnatcr wlien cotton sheets. 
inst(‘ad of fla.x slnw-ts, were dressed, juobablv owing to the greater 
(quantity of dn*ssing taken up by the < otton sheets (lenerally, how- 
ever, the sheets proved le.ss iinpeivious to w.iter than sheets prepared 
with nornnd linsei'd oil dns.sing 

Hroadly the sheets ' judved wanting in th‘xil)ility and durability. 
There is no clear cvidiuice as to “ tendenng ' of tin' fibres- -anyway it 
was not a prominent featun* in tin* peiiod during wliieh these sheets 
were under ol»servation 

Amongst the patents taken out for tin* tri'atnieiit of linseed oil fatty 
acids so as to obtain a satisfactory paint medium may lie. mentioned 
one Jiy O. Wilkins and ( 'o. and W. M. All sebrook,’’* in which the reactions 
between the fatty acids and metals such as iron are covi'icd ; by A. A. 
Lockwood and M. K. Samuel,'* wln*re a borate is formed, followed by 
oxidation ; by .\ I*, lievati.'*’ who M*para1es tin* .stt‘aric acid by limited 
treatin<*nt vvitli c (/. caleium liydroxub*. and tlien adds (‘obalt resinate 
as a drier. K. Witter heats the fatty acids to F. for 

•I hours, with or without driers, witli further treatment if the product 
is required for linoleum manufacture, and F. Boehm and C. A. Rcihl 
heat to a high temperature in tlu^ presence of a small proportion of 
metallic cop]H‘r, nickel, or ('obalt, and blow' in oxygen till a sp. gr. of 
O'9y2-O*908 is attained. It is an advantage to add 12 15% of tung 
oil and, a small quantitv’ of alkaliiie-(*arth soa]> to increase speed of 
polymerisation 

Bi(}Mi:\r.s. 

The qualities of white lead have evidently to be kept in mind as a 
standarvl in considering the following special properties claimed by 
W. II. llcndncks on behalf of zinc oxide as a pigment : whiteness, 
}>ernianenco, tineiu*ss of division, oil absorption, inertness towards 
other ]>igments, durability, and non-toxieity ; the resultant paint film 
is markedly glossy and smooth ; exposure does not make it crumble 
or “ cliAlk,” and it remains of»aquo. .\s qualifying these properties 
it is observed that owing to the extreme fineness of the particles of 

»' Kiifr. Pat. 122016;^., 1010, lll.v. Kng. Pat. 121237;*/., 1919, 110a. 

Eng. Pat. 121992;./., 1919, 110a. Eng. Pat. 122696 ;J.. 1919, 187a. 

Eng. Pat. 123792 ; J., 1019. 2«3a. « Chem. Trade J., 1919, 66, 603. 
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zinc oxide, when it is used as a simple pipinent in a paint it spreadAS out 
excessively undet the hrusli, so that tlie resultant eoat is so thin as to 
apjH'ar somewhat transpaient The dillieulty in fact is to pet sinple 
(•oats of zinc oxide paint of snlheient^thickness to compare satisfactorily 
with, say, a white le.id paint. w}»icli forms hotli a much thicker coat, 
and one with a rougher .suif.ice 'Phis routrher surface of a white lead 
paint is not altopether a disadvantape , it offers a pood “ bite for 
later coat.s, thouph it unfortunately offers a (’(*rres]>ondinp liold for dirt, 
and cannot he kept so ( lean hy washinp. The different modes of dete- 
rioration of the two paints are also sipnilieant. /me oxide paints do not 
propressivoly criiml)le and “ chalk.*’ hut peel off' tinally in j)ateheB. 

The white lead paint tilm not only crumhles propressively and 
“ chalks, ’ hut cracks aj^pear in the film, at first of mierosropie dimen- 
sions, forminp a line network jmttern all over the surface (“ dieekinp ”). 
These cracks enlarpc and hi‘come selective lines of attack for the action 
of sun and rain. White lead and zinc oxide, are in these projuTties 
larpely eomplement.iry to one another, and in judici<uis admixture 
they ])roduce a more piTfect paint than eitluu* (onstituent when used 
alone, A peneral btatement is made to the effect that a sinple-jiipment 
paint, whatever tin' nature of the pipment. is never so satisfactory^as 
one made up with a comhination of ]»ipments. 

The development of white pipments and ineit fillers or “ extenders,” 
especially in resjiect to American practice, is also dealt with in a paj»er 
hy S. J Cook.*'-* Tin' methods of maiiufactuie of the ]>ipmentB arc 
described . the resultant jiroducts being dealt with accordinp to whether 
they are the results of wot precipitation, such as white lead and litho- 
pone, or are fume products, like basic lead sulphate, zinc oxide, and 
” leaded-zinc.” The latter is derived from zinc ores containing large 
quantities of lead, and the resultant product is graded according to itt 
content of basic lead sulphate up to .say 3.j%. 

White lead paint dries to a rather soft surface, weathering to a chalky 
coat, easily abraded. Wliite zinc (zinc oxide) paint dries more slowly, 
but yield.s a hard, almost vitreous surface. A mixture of the two such 
as ()(J% white lead and 40% zinc oxide shows a material correction of 
qualities, and is recommended. As to the inert fillers or ” extenders,” 
they are not invariably to be regarded as diluents, and ren^arks are made 
from this point of \dew^ on baryte.^ and blunc fixe, also precipitated 
barium carbonate, silica, gypsum, kaolin, and asbestine. 

Lead Pigments, 

Some useful observations on the oxides, carbonates, and siilphate.s 
of lead were made Fy C. A Klein in a paper read before the Oil and 
Colour Chemists’ Association. “ New process ” lead oxide, obtained 


« J ., 1919, 137t. 


» J., 1919, 471a. 
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by violent tigitation of molten lead fei cast-iron containers in a current 
of air, is brown to yellow in colour, and may contain 4-7% metallic 
lead. Sublimod oxide, an American product, is obtained by oxidising 
lead and subliming the resultant oxide, usin^ natural gas as a source of 
heat. Orange l(‘ad difTers from red lead in its higher content of PbO„ 
the theoretical proportion of 31-94%, however, never being attained. 
It is suggested that Pbj ()4 [)ossibly consists of a solid solution of PbO 
and PbOj. There are also observations on the succ^ossive changes in white 
lead during its binnation from the basic acetate. Bosic lead sulphate, 
obtained by sublimation of galena, lias found extensive H])plication 
as a constituent of paints in the United States. 

LuinbumH Paints, 

Bahr discusses the )>henomena of luminescence in relation to 
luminous paints from certain theoretical considerations. The photo- 
luminescence of nlkaliRe-earth sulphides results from the crystalline 
structures and the ])resence of small quantities of such impurities as 
bismuth, lead, or copjier. With increase, of atomic weight and of di- 
elee/tric constant, tin* radiation emitted moves towards the spectrum 
zoiies of longer wave lengths. Self-luminous ]>aints are produced by 
admixture of radio-active matter wnth zinc blende, a good binding 
material being a })ure nitrocellulose lacquer. A for luminous 

paint was taken out by U. A. !!. MuIIit and J. Macfarhine,'- who heat 
sulphur (26 parts) with strontium sulphate (10), culeium siili)liate (6), 
and magnesium carbonate (I part), the product being then ground. 

(Uirhon Blacks. 

Amongst tlie patents for methods of preparing carbon blacks some 
novelty upix'ai's in that taken out by U. I). McCourt and V. Ellis, 
who force methane through strongly heated porous material, using the 
liberated hydrogen as fuel and collecting the gas black. T. W. S. 
Hutchins allow's the electric arc to impinge on a vertically rotating 
disc wdiich briiiJis up a lilm of oil or tar from the bath, but in a .subse- 
quent patent lie substitutes an oxy-hydrogcn or simdar high- 
temperature flame for the arc. To render lami>- black dustless E. L. 
rurbishley* ’** “incorporates with it 2-5% of resin oil. L. Bcndit 
}>recipitates the carbon in a zone of reduced pressure by electro.static 
uctitm. 

S' GaMciicfU,, 1918, 61, tKU, 614; 1919, 110 a. 

«« Eng. Tat. 130885; J ,, 1919, 730a. 

=3 U.8. Put. 127638.5; J .. 1918, 70Sa. 

Eng. Tat. 124557 ; ',/., 1919, 378a.' 

Eng. Pat. 126560; 1919, 472a. 

Eng. Pat. 127770; J „ 1919, 54.'>a. 

U.8. Pat. 1304729; J., 1919, 590a. 
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Synthktic Hesixs. 

Cuumironr Rt^sins. 

Att<*mpts continui' to U* made ts produce* fully satisfactory paint- 
resins by polymerising: indcnc and cournarone, two prominent con- 
stituents of the fraction of coal tar naphtha distilling between 
and 185*^ C. The early claims made on behalf of the resultant resins 
for special resistance to alkalis and acids have not rscape<l challenj^e, 
but the properties are influenced jireatly by the methods adopted to 
induce polymerisation, and in this we have a liehl for pn)j:res8ive 
investigation. Moans have been desciibed for distinguishing these 
from other resins, natural and synth«*siseil. 'riius. .1. Mareusson 
points out that the natural resins melt at higher ti'iiiperaturcs, ami have 
much higher acid, saponification, aiul nuline \alues; further, they are 
optically active. 'I'he greater solubility of coumarone resins in solvents 
is also noticed. II. WollT deals with the means of separating the 
coumarone resins from oxidised fatly acids. 

M. Darrin ^ produces a light-coloured coumarone resin by the action 
of sul})huric acid on tlu^ indem‘-coumarone constituents, followed by 
neutralisation and distillation. F. W. Sperr and M. Damn lieat ihe 
naphtha fraction under high jiressures to temjierat ures of l(K)‘^ 
and, to assist in the |)olymerisation, use as catalysts strips of copper, 
silver, gold, or platinum. The Kojipers Do.*'*- al.so prodm e polymerisa- 
tion b} heating the coumarone-containing Inpmi umler pressure in an 
autoclav**. According to another patent. F. \V. 8peri and M. Darrin®® 
pro«liice a paint by dissolving pitch in the selected fraction of nn]>htha, 
which is pol\nnerised by the u.se of .•iuch a catalyst as aluminium 
chloride, or by steam or air at IGOM’ 

K. Stern gives the results of an examination of coumarone and 
finds that the j)oIymeri.sation is reversible. He fintls that zine ehloride. 
and silicon tetrachloride do not induce conden.sation. but that tin 
tetrachloride has a proiioumed efTect. The action td aluminium 
chloride is not due to the liberation of hydroc hloric acid. Coumarone 
oils, though not oxidisablc them.selves, yet leave dry films •under 
the influence of paint “ driers " acting as catalysts. 'J’he jjrojierties 
of mixtures of coumarone oils with boiled and raw linseed oil are 
noticed. 


Chfm.-Zcit., 1919, 43, 109, 122; J. 1910, 329a 
*• Farbe7i Zeit., 1918, 23, 307 ; J., 1919, 6-40a. 

« U.S. Pat. 1297328 ;.Jjs 1919, 428a. 

Eng. Pat. 123806; ./., 1919, 263a 
« U.S. Pat. 1296776; ./., 1919, 379a. 

Eng. Pat. 118079; 1919, 46a. 

Z. angtu.\ Chem., 1919, 82, 246 ; J., 1019, G88a. 
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Bakclitii type^oj Resins. 

Ar,tivity is still obvious in the preparation of phenol-aldehyde con- 
densation products. T. A. Edison adds /) ])henylenediamine to 
the usual <*onstituents. ll. PI ]3k)r,^® to assist in the condensation, 
einj>loys as catalysts such substances a.s the ainnioniiim salt of a volatile 
organic; acid or ainnioniiiin bicarbonate, for example, 3 gallons of 40% 
formaldehyde, f)’5 gallons of commercial carbolu’ a<;id, and 0 lb. of 
ammonium bicarbonate. JI, V, Potter and the Damard Lacquer Co.®’’ 
somewhat similarly use. a small cpiantity of alkali such as ammonia as 
a catalyst. L. II. Haekeland j»rodu(;es a fusible j>roduct of the 
saliretan class by (;ondensation of a i resol mixture containing /^CTosol 
with a compound containing a mobile methylene group. PL Beckmann 
and E. Dehn use furfurnl in place of formaldehyde in the preparation 
of tbe.se. PL Zimmermann produces a resinous substance by con- 
densing formaldehyde with lactic acid heated to l()t) ' 2(H) M’. 

N.vrru.M. (Jijm.s a.nd Kksi.n.s, 

The Board of 'IVailc .louinal “ ilcscnbcs the methods adotited for 
separating Kami gum from extianeous matter, and includes some 
statistics of the gum industry in New Zealand. \V. Eahrion ■*- jmb- 
lishes the properties of tin; soda-soluble con.stit limits of pine resin, 
including their solubility after acidilication. \V. Schaefer deals 
with the recovery of rosin from pine scrapings. .V. Zinke working 
with 11. Lieb has studied siaresinol and other derivatives from Siamese 
gum benzoin, and with IL Uiiterkreuter *•* has investigati'd the hydro- 
carbon constituents of /7-dammar resin. II. Woltf linds that borax 
solutions do not elTect any sharp separation of one resin from 
another, but only a concentration of one or other; for example, 
although colophony when alone is not dissolved, yet it is })artly .soluble 
in borax solutions when in admixture with shellac. W. PLihrion 
discusses the comparative chemical properties of Austrian and .Vmcrican 
rosins. PL Knecht and PL Hibbert conclude from their inve.stigations 

“ U.S. Pftt. 1283706; ,/., 1919, 47 a. 

»• H.aj. Pat. 124010; ./ , 1919, 330a. 

Kna. Pat. 131112; 1919, ii34\. 

U.S. Pat. 13066SI ; 1919, r>90A. 

JSitzun(f,'^)>er? K. Pri u.-m. Ahiti, 1918, 1201 ; J., 1919, 64Ga. 

« Uer. Pal. 30077'); J , 1919, 187a. 

Bii. nf Tnvh J., N\.v. 28. 1918. hihI May 22, 1919; 7., 1918, 4o6k ; 1919, 

207 k. 

** Chem. L'nuschaii. 1918. 25, 3; J., 1918, 774a. 

Chem. Cmsx'fuiu, 1918. 25, 2 .“> ; 1918, llo.\ 

** Motuihh Chtm., 1918, 39, 027; ./.. ^919. 187a. 

MonM. (Va;iJ.. 1918, 39, SO;'); 1919, 227 a. 

Cht m. Ihtuirhau, 1916, 23, 1 ; 1919, 227 a. 

Chem. UmiKhan, 1919, 26i 65; J.. 1919, 4T1a. 

V J. Goc. Dytrg and Coi, 1919, 36, 148; J., 1919, 472a. 
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OH the constituents of French aiii American rosins that they probably 
exist in the main as anhydrhlos, and that hydration is a preliminary 
step towards the crystallisation of the rcMn acids, suclii hydration beinj; 
evidenced by the whiteninLi of syrfaces varnished with rosm when 
subjected to tlie prolon^c«i action of water. 

Tlie constitution of colophony i.s ilisriissed criticjillN by L. F.iul.^** 
The results are de.scnlnd of the addition to t nlophony solutions of liyilro' 
cliloric acid, sodium chloride solution, and alcoholic h ad acetate. The 
colloidal projicrties of colophony comjiounds and their chanj;es are 
a.scnbed to a sjiecial “ Imlding power” characteristic of resinous com- 
pounds, witli the api»arent formation of new chemical substances. In 
virtue of this “ holding power ” resinous substances often form well 
crystalli.sed compound.'^ with livdrocarbons. True resinous suli.stances 
pass into the erv'^talliui- condition, whereas the psemh^resin suiistances 
are non-crvstallisable Tie* coloplumy substance, in couseipietice of 
its (‘olloidal nature, is a “ liMiig substance ” until its I’olloidal water is 
used U]», this h*ading to a labile equilibrium, a condition probably 
realised in amlier. 

F. A. Kichter I'Xtiacts the fat and re.sin. with a yi(‘ld of about lt>“o» 
from conifer ni'edles, after fireliminary treatment with boilmg nailer. 

A. (Jilin and K Winkler have studied the action of siilphiiric acid 
on colophony. In one treatment the rosin, in jietrolcum spirit .solution, 
was exposed at —5'^'. to the actum of the strong acid for 6 hours, and 
the product obtained after removing the mineral acid and solvent. 
Ju aiiLther treatment the coloplioriy was subjecte<l to (‘Stenfication'^ 
l)y methyl alcoliol and siil|)liuiic, acid. The ^iroducts of these tn‘at- 
meiits w'ero compared analytuallv with the, original colojihony. It is 
eoncliidcd that tlu* action of sulphuric acid in the first tn atment leads 
to the production of about 61% of the inner ester of a livdroxy acid, 
thus: 3o(011)( 'OO.fjgll-of’OOH. The formation of the inner 

ester is analogous to the formation of diricinolcit* acid from the sul[)huric 
acid ester of ricinoleic acid, the sulphuric, acid com billing with the 
double linkage and* the jiroduct then being <b conipustMl by water. 

O. A.sclian and K. K. Kkholm have obtained a new resin ayid from 
siilpliite.-cellulose waste liquor. R. Tsuchiliaslu aiid S. Tasaki descrilxi 
.some resins from Liqutdnmix’r Fort/tnsnua. 

H. (t. Smitli describes the propt itii"' of a vlu-Har like n^sin to be 
extracted by alcohol from the »>uter bark of the Mahh-um uncinitn, 
the yield being 

*• Kolhid ZeiU., 1919, 24, 9a, 129, 165; 7., 1919, .">4.^ 

Ger. Pat. 311291 ; J., ,546a. 

Cluim. Umschav, 1919 . 26 , 77 ; 7 ., 1919 , 589 a . 

*• Fin^kti Kf nn^UtiwfmuhU 1918; 7., 1919. 646a. 

7. Chem. Ind. Tokyo, 1919. 22, 288; 1919, 646A.t 

/. iVoc. Royal Soc. A.R. Wales, 1917, 61, 232 ; 7., 1919, «06a. 
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A new Kouref* of turpentine oil and roHin in India is the Indian frank - 
incense or olibanuni, HonwdlUi senatn ; tlio yield aiul c-liiiructeristics 
are deflcribed.^** » 

* m 

DoI’KS and (^kllulosk Vahmsiiks. 

The inteiLsive oll’ect of war in Hem in the developments in the manii- 
fartiirc of dopes and aeroi)lane varnisheB. If. A. Gardner**® reviewB 
the constitution of war time dopes, and j;ivcs the following as a tyj)ieal 
compOHition of solvent : Methyl aei'tate 60, methyl ketone 10, benzene 
15, aeetone 10, diacetone alcohol 5 ; I gallon of this mixed solvent is 
used to dissolve 7-0 oz. of cellulose acetate and 1 oz. of triphenyl 
phosphate, wdtli addition of small quantities of such compounds as 
benzyl acetate, lamzyl benzf»at(‘. or urea. In the departure from the 
earlier types of dopes tin* main aims have been to reduce the toxic 
qualities of »*hlorinated solvents, and to h'ave linally a tl(*xible coating, 
impervious to water, and non-iidlamniable. Tlu' replacement of cellu- 
lose nitrate l>y tlu' acetate or other ester is an obvious step, but the 
ingenuity of inventors mainly finds expre.ssion in the complexity of the 
organic solvents, and in the introduction of small ])ortion3 of non- 
volatile organic const itinmts. The patents taken out are too numerous 
to be noticed hero ; rehTtmees to tliem will be found distributed 
throughout the Jounutl for HMD. 

ANAUYTU’An oil Kxi'khimkntm. OnsKiivvnoNs 

V 

W. T. IVarec deals in two papers with the estimation of the con- 
stituents of oil varnishes. 'Pho first paper d(‘scribes the identifiraliun 
of China wood oil and other fatty oils in varnislios. When China wood 
oil alone is used in ])artial replacement of linseed oil, the refractive 
index of tlie fatty acids is found to be more ollertive than the poly- 
merisation test laid down by Houghton. In the second |)a])er Pearce, 
starting with carefully synthesised varnishes, deals with the estima- 
tion of the constituents analytically, the results being given undnr the 
headings of rosin (colophony), ordinary gum resins, fatty oils, and 
thinner^ with separate estimation of benzine. The rosin is determined 
by Mcllhinev's method, Wolff’s mode of esterification being adopted 
instead of Twi^.dieirs. Houghton’s procedure for the estimation 
of gum resins and oils, though slow, is found to be satisfactory. The 
illustrative results are good. The estimation of certain pigments is the 
subject of a paper by G. J. Hough, e.//., cujuous copper in copjwr 
paints, lime in white lead, chromium in chrome yellow and in mixed 

” J.. 1919, 85r. Circ. 05, Painl Manufrs. Assoc. U.S. ; J., 1919, 545a. 

J. Imi. Eng. Chem., 1919, 11, 121, 200; J., 1919, 226a, 263a. 

^ r.N. fiunau of Stamlards, Tech. Paper 65; J 1919, 263a. 
w J. Ini. Eng. Chem,, 1919, 11, 767; J., 1919, 914a. 
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pigments. H. (\ S. dr Whallcy ^ judges the viseosity of vamishea 
by dipping ihutoscojk? slides of lixed dimensions in the varnish, the 
latter being at a standard temperature. 1’he slide isfthen withdrawn, 
allowed to drain a definite time, avid the inerease of weight noted, this 
being taken as projX)rtional to the \iseosity of tlie varnish. A. de 
Waele deals with the iletermination of thinners in oil varnishes, and 
in another paper®" with the }H*rmeabihty of j»aint and varnish films; 
he calls attention to the extraordinary ab.senee of bloom and chalking 
of varnishes made with tung oil. when immerseil in wc.ter. II. Wolff®* 
has experimented with varnisheil surfaces e.xposed to water, the w'ater 
being varied with resjiect to di.s.solvt‘d air and o.xygen He concludes 
that any action which attended the experiment was due solely to the 
water, and not to the clissolved gases. II. A. (Jardnci finds the com- 
pounds of the rare earths to yield very ojuique pigment w-ith liiding 
|>owcr comjiarahlc with tliat of lead and ziin pigments. A radium salt 
when mixed with a pigment-base like zinc sul})hide and a varnish, 
yields a paint with a soft gieenish glow of great durability, much 
superior to ordinary luminescent paint 

The IT.S. Bureau of Stand.inls suggest that for the detection of 
soya bean oil in linseed oil the figure for tli(‘ hexa bromide will be {piind 
much more elTective than the iodine value For pure linsei'd oil the 
value for the hexabiomifle lie.s between 45-0 and lf>*!h whilst the upper 
limit for the hexa bromide from soya oil is al>out 5, and averages 2’2. 
A. G>iin and J. Janko ®® discuss the variabh* lesults for the iodine value 
of colophony, according to the reagent used and time of exjiosure, the 
*ro.suIts being complicated by the joint .substitutive and aihiitive efTeets. 
Miss E. M. Taylor®^ finds that if instead of Wijs' solution, a solution 
of iodine tribromide in ehlorofonn be use<l, turpentine reacts so as to 
give a di.stinct resting stage at a figure for absorption equal to 4 Hr for 
The .stage is reached almost instantaneously. E Fourneau 
and M. (Vesjio suggest the use of alcoholysis in tin* study of balsams, 
r.g., by boiling with alcohol containing hydnadilorie acid. The resins 
are not attacked. T. L. Crossley di.scusses tin* <iilTerent methods of 
determining the melting points of resins. In the examinatign of oil 
varnishes, and after the removal of the thinners by .steam distillation, 
A. de Waele rerommends the adtlition of small (piaiitities of a mixture 

• 

Aunlyst, 1919, 44. 288; J., 1919, 9K8a. 

•* Analyst, 1918, 43. 408 ; J., 1919, 40a. 

•* Oil and Col Chem. A9aoc. ; J , 1919, ,394 R. 

•> Farben ZeU., 1919, 24. 961 ; J., 1919, 781a. 

•* Chtm. Trade J., 1919, 64, 508. J., 1919, 437b. 

•• Chem. Umschau, 1919, 28, 2Q, 35; •/., 1919, .*506^. 

” Analyst, 1919, 44, 401 ; J., 1920. 72a. 

•• Bull Soc. Chim., 1919. 26, 386; ./.. 1919. 688a. 

•• J. Ind. Eng. Chem.. 1919, 11, 52; ./., 1919, 186a. 

^ Analyst, 1918, 43, 408 ; J., 1919, 46a. 
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of benzene (3 parts) and alcohol (1 paH). The water locked up in the 
residue is thereby liberated, and can be readily removed by boiling out, 
leaving the non-volatile constituents in a condition for further examina- 
tion. 


M ISCK LL AXEO US. 

Y. Shinosaki’* gives the properties of Japanese turpentine from Finns 
ihumberijii. It yielded 73“'„ of <-olop}iony and 23% of essential oil. 
The characteristii’.s of the latter are described. 0. .Aschan^'*® deals 
with the teriienes and rcHinous constituents of Finnish turpentine. 
The content of iron, silica, and alumina in resins etc. is given by M. 
Gonnermann.'^''* A u.seful review of the paint and varnish industry is 
given by A. do Waele.’^ W. A. Allsebrook"^ read an interesting paper 
before tin* Oil ami ('olour ('hemists’ Association on monoazo dyestuffs 
for lakes and pigments. A history of the manufacture of floor cloth 
and linoleum has been compiled by M. W. Jones, and the distinguish- 
ing features between floor (iloth, kamptuli(‘on, linoleum, and corticine 
arc e.vplaine(l. J. Ale.xander has taken out a patent for producing 
pigments in finely divi<le<l comlition. 'Fhe solutions before interaction 
each jeceivo a protective colloid, c./;., in the preparation of lithoixjne, 
gelatin is added to both the barium sulphide and the zinc sulphate 
solutions. Specidcations of quality for paint oils and pigments become 
more numerous, especially in .\merica- the home of standardi.sation — 
and attention may be calh'd to those for linseed oil, raw, refim'd, and 
boiled, pre]mrod by the U.S. (fovernment Inter-diqmrt mental ('om- 
mittee on l*aint Specification Standardisation.^'* In sirtue of its 
hygrosco])ic power glycol is used by ’W Goldsi hnndt instead of 
glycerol in making printing and .stamping inks. 

J. Vhftn. hiil. Tokyo, 1018. 21, TUIi ; ./ , 1919, JU. 

Finska Mrdtifl., 1918, J., 1919, 

Biochnn. Zvils., 1919. 95, '2m ; ./., 1919. 729a 

J., 1919. 2u. ('hem. Trade J.. 1919. 65, 573. 

J., 1919, 2«T. r.S. Pat. 12.79708 ; ./ 1919 JMa 

J. Ind. Kng. Chem. 1919. 11. 903. 

CUT Tut. 309911 ; 1919. 379a. 
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Jiv 1). F. Twiss. l)Si . 

(liwj Dunlop ItuhlMr /iirniuhj/niiii. 

The outstanding feature of the years literature is the increase in tlu‘ 
number of published , investigations on the imnieiliate and subseipient 
changes caused ])y vulcanisation. Reference to these investigations 
will be found 111 the approjiriate section of tin* report. It is. lio\\ever. 
almost impossible to resist a conviction that the puldished investigations 
lag considerably behind the actual state <d knowledge in tei'hnical 
jiractice, and are conse(|uently liable to give a wrong impressicm of the 
Hcientilic standard in the rubber industry. 

A very interesting historical account of the rubber industry^and .i 
review of its present position have been giv<*n during the year by H. I). 
Porritt.^ In producing 70-80% of the world’s total supply of raw rubber 
within tin* empire, Britain holds a predominant position, but as a «;on- 
sun er it is a bad second to tin* I'liited States, whose di'inand for some 
year, has apjiroxiinated to tw<i-tliirds of tin* world's output, and even 
previous to the war rea<‘hetl approximately one-half of the total. 

Much interest attaches to tin* action of the liritish Association for 
the Advancement of Science in its recent institution of jM*riodic reports 
on colloid chemistry and its industrial applications. 'Pwo reports 
have apyieared so far, in FJlT and n’spectivoly ; only in the fornn*r 
is rubber given special mention, a section by II. I*. Stevens jiresenting 
a brief general summary of the chemistry of rubber from the industrial 
point of view, biit tin* progress and discoveries made in other branche.s 
of colloid chemistry should prove; of <-onsiderahle service to tjio riibbiT 
technologist in inrlicating likely directions for fruitful research. 

S'^ATisrn.s 

On account of the difficulties and n*strictioii of .shipping, the world’s 
ic.itput of rubber for 1918, as iiieasurc*<l by the i*xj)orts from the rubber- 
growing districts, fell short of the estimate,® although the steady 
increase in the area under plantation rubber was maintained ; the 
decrease in the total quantity exported was the greatest since the 
foundation of the plantation rubber industry. During 1919 the trana- 
jKirt conditions have been such as to render ]jussible the delivery o 

‘ / Roy, Roe. Aria, 1919, 67, 252. * Ann. RtyU., 1918, 8^ 29V. 
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the HurpIuH from 1U18, and the combined total for the two years promwes 
to exhibit a normal increase. The approximate figures are given in 
the following tabh*,® whilst th<i general trend of the variation in the 
annual prodimtion (as distinct from Uie annual shijunent) is shown in 
the (jorresponding diagram (Fig. 1). This em])hasis(*s in a striking 
manner the remarkahlc progre.ss of plantation rubber and, infereiitially, 



Fio. 1.— Annual Production op Rurbru since- IDUo. 


the overwhelming proisirtion of //emi rubber (plantation and Brazilian) 
in the total. 


Year. 

riantatloii. 

Unizii 


'lotal 

On tons). 

Porccntape 
»if IntTi'asc 
or ilorreaM* 

1913 . 

47,618 

39,370 

21,452 

108,440 

+ 9-6 

1914 . 

71,380 

31,000 

12,lXK) 

120,380 

+ 11-0 

1915 . 

107,867 

37,220 

13,615 

158,702 

+31-8 

1916 . 

. 152,650 

36,500 

12,448 

201,598 

f27-0 

1917 . 

. 213,070 

39,370 

13,258 

265,698 

+ 311 

•1918 . 

200.950 

30,700 

•9,029 

241,579 

— 9-0 

tl919 . 

. 339,000 

33,000 

10,000 

382,000 

+58*1 

• Araoiii 

it shipfied. 

t Katiinatvd 

; includes 

5,1,000 tons from 1918. 


* '* WotWm Nov. 1910 ^V. H. Riokinson & Son^ London)^ 
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Specific (tranhf. i 

Th»‘ furtluT prostHution l)y O. ik* Vri«‘.s <»f his iiivosti^alioii of tho 
rfirct of various roiulitions of tappin;' (Ui flu* t-harackTistirs of HfVett 
latex ^ lias led to a cKiser exaiiimatiua of tin* n'lationship i^xisting 
hetwefii the speeiHe «jr.ivity and the pro]>ortion of ruhher presiuit. The 
importance <»f this matter is ol>\rous from the common use of the 
hydrometer on the plantation for the determination of the rubber 
c oncentration of the latex. As had been shown by earlier experiments,'^ 
the hvdrometcT and its sj)ecial modilications, the “ iiu*trolac " and 
“ latexonieter,** do not invariably yield ac-curate results, and the observt*d 
errors were freejuent and of considerable magnitude. Other investi- 
gators had previously suggested that the n‘lation betwecui the s[»ecifi(5 
gravity and the rubber content of the latex is not a simple liiuMir one,* 
and the earlier r(‘sults of de Vries had led to a belief that the speejfie. 
gravity of the undiluted serum might be so variable as to make it have 
an important disturbing infliieiic-e on tlu‘ spc‘c*.itic gravity of flu* latex. 
There are many possible o])enings, however, for the unauthorised^and 
even unintentional introduction of watc'r into tlu* latex before it is 
receivc‘d at headquarters, and ajiart frcuii this there is an obvious 
dangc*r that previous to coagulation, or during this process, tlu* acpieous 
se’^uiu may undergo alteration by chemical decomjx^sition. liy repe- 
tition of the earlier experiments, with careful laboratory siqiervision 
in order to ensure the exclusion of “ foreign ” water, (). de Vries 
has been able to show that the earlier observation must have 
been due to accidental dilution ; the tK*rum of latex rollectc;d under 
suc-h different conditions us caused considerable variation in the rubber 
content, po-ssossed a specific gravity ranging at the widest from l-()226 
to the corre.sponding figure.s for total solids and ash per 

1(H) C.C., ranging from 4*5 to 3*() gnus, and from ()•(> toO-H grm. rc^spec/- 
tively. The sjiecific gravity of the serum therefore* c^an introdueje but 
little dLsturbing effect in the specific gravity of the latex. Although 
the results also suggested a slight inconstancjy in the specific gravity 
of the rubber, the values did not deviate far from an average of ()*913. 
Consequently even when the (onditions cause a ro’jjoidcrable fluctua- 
tion in the rubber content of the original lat<*x, the points obtained on 
jiiotting the percentage of rubber against the specific gravity of the# 
latex lie entirely within a narrow strij) bordering the straight line 
AB (Fig. 2), the direction of which is fixed by extreme jxjints C and D, 

• Ann. Bepis., 1918, 3, 301. ' * 

• O. de Vries, Comm. Centr. Rubber Buiiemarg^ 1918, 2f 454 ; 1017, !• 

[iv.J, 63; also 1919, 3, 207. 

• E.g. G. Vemet, CaoutcKouc ci OuUa Percha, 1910, 7, 4558; *4, 1010, 1464. 
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representing the mean specific graviiy of the senini and nibbor 
respectively.^ 

It is then jwHsible to u[)ply the curve AB to determine approximately 
the perc,entage of rubber from a knowledge of the specific gravity of 
the undiluted latex. Addition of water to a latex of composition and 
specific gravity representeil by a jioint X will cause an alteration in 
specific, gravity us indicated .by the line XV. 



The scale of the “ metrolac ” and “ latexometer ” for the examina- 
tion of mixtures (»f latex and water corresponds with the line YZ, and 


* O. do Vrios. Comm, Central Jiubber Stat., Builenzoiy, 1910, 3y 183 ; India* 
ruMor J,, 1910, 68, 81 ; J., 1919, 590a. 

* Tho obligue lino to the right hand of the diagram ia explained by the rubber 
eonteot being cxprcMcd in gnus, per 100 o.o. and not in pereentage by weight. 
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therefore appears^ to have been conatnicted for an oriftinal latex con 
taining 37-5% of rubber and having sp. gr. 0*0775. •» Being adapted to 
this .special case, tliese- instninients cannot give in'ciirate readings 
with mixtures derived from original latex of any other rubber content 
Observations in Java, indeed, demonstrate that tin* rubber eontent, as 
estimated l)v such hydrometric readings, is t4M» low and cpiite commonly 
only 7<»--80% of the real percentage. It nnist be remembered, how- 
ever. that if the ])roportion of rubber in the hulked undiluted 
latex on an estate is fairly constant, although duerging from the ]>o8tu- 
lated standard exjiressed by the jK)int Z, the instruments, whilst 
giving a numerically incorrect reading, may be of con.siderable assist- 
anee in adjusting all latex to a uniform concentration before coagula- 
tion. In view of the ditliciilty of en.siiring the complete exclusion of 
additi<mal water, the determination of the actual rubber C4>ntent of 
latex is most satisfactorily made by trial coagulation.* In connection 
with the above research it is of interest to note that some doubt has 
recently been expressed as to the advantage generally believed to 
accrue from the dilution of latex to a stainlard concentration before 
coagulation.*® 

(Hhvr VanahihUj in Latex. • 

Other experiments of de Vries show that the change of tapping 
surface in ordinary estate routine pra<*tiee does not c.onstitute a cause 
of sf rious variabilitv in the latex or in the rubber, although such variar 
bilit> ( ertainly is introduced in the opening of a now' cut or the re- 
opening of a cut after an interval of rest.*' 

An examination of the latex from more than a thousand Heveu trees, in 
their third year of tapfiing, on a seven- year-old plantation yielding 360 
lb. of rubber per acre jier annum, also revealed wide differences in the 
rubber content, which ranged from 23^0 to 55%, the mean being 
36-58%.^* The average yield of rubber was 7*12 grms. per tree per day 
(5*49 lb. per annum), the extremes being approximately 1 '0 and 42-8 gms. 
respectively, thus demon.strating the po.ssibility of improving rubber 
yields by seed selection. There was no obvious relation between the 
^cld of latex and the concentration, nor any general connection 1)et ween 
the girth of a tree and its yield. Ob.scrvations extending over more 
than a year demonstrated that a jiigh percentage of nibocr in the latex 

. • Tho Uble of specific gravities given by B. J. Eaton {Agric. Bull. Fed. Malay 
States, 1914. 2, 314) is based on a similar scale. 

® The optical instrtiment de.signcd by G. van Iteraon [Comm. NeiherUtnd Oani. 
hist, for Advising the Rubber Trade, 1917, i. 18), for the estimation of rubber in 
latex, cannot yet be considered aucc^ful in practice [Indiarubbet J., 1919, 6^ 
217). Indiarubber J., 1919, B7, 766. 

“ O. de Vries. Comm. Centr. Rubber Stat., Buitenzorg, 1919, 8, 128, 137 ; •/.) 
1919, 648a. 

** S. Whitby, Indtarubber J., 1019, 58, 89-> ; J., 1919 , Ot>lA. 
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of a trt‘e waa not a Hccting phonoiiK'Hoii, but. was a runHiMtnit charuoter- 
iatic, although the percentage naturally aufE«Te<i slight variations with 
changes of the weather. 

itAVV Ki MUKH 
Mulwulftf f 'onthlum. 

NTariou.s mattrr.s luivt* .srrvrd to drav\ iittfnfinn to the ])roblejii of 
the, molecular corulition of rubber. The jiroduetiori of synthetic rubber 
of the same elementary e-oiiiposition as highly purified natural rubber 
and of similar appearance, although ditteriug in important factors 
(see p. 344), naturally arouses tlu‘ (pieslion as t(» the molecular magnitude 
of rubber and the possible heterogeneity of its nature. The cxi.stence 
of the uncertainty is eniphasisrd by the results of (’. I). Harries in con- 
verting rubber into its ozoiiide, (’,oll|i,f which a])peared to be identical 
in all respects with that derived from gutta-[)erc.ha. Harries was 
forced to the conclusion that the (\ftH,r, mielei of the rubber and gutta 
mohicules are identical and that these hydro(*ar))ons dilter only in the 
number of these nuclei which are more or less loosely associated in 
their respective molecules. A similar conclusion was arrived at by 
\V. A* Caspuri from an examination of the reactioi\ products and of 
the respective osmotic pre.ssures of the two bydrociarbons ; the 
investigation further indicated the probable identity of the ])urified 
hydrocarbons of gutta-percha and balata. 

From the much greater viscosity of solutions of rubber than of gutta 
and the iclative ease with which solutions of the essential hydrocarbon 
constituent of gutta can be made to crystallise by dilution or cooling, 
giving curved needles,^® it is likely that the gutta hydrocarbon is in 
a simpler molecular condition than caoutchouc. A serious obstacle, 
however, in the way of coming to a detinite decision in such cases is the 
present impo.ssibility of drawing a sharp line of demarcation between 
differences whicli are respectively to be cla.ssed as chemical and phy.sical. 
As is well known, the physical jmipcrtics of any sample of rubber are 
not constant, but undergo modification during its existence, so that 
if the relation between properties and time could be represented graphi- 
cRlIy, the diagram for rubber would be a curve and not a line parallel 
to the time axis. Samples of raw rubber of ditferent origin would give 
distinctly different curves, and it is obvious that in producing synthetic 
rubber of satisfactory quality the double difliculty would bo encountered 
of placing the }»roperties not only on an appropriate curve but also 
on a suitable portion of that curve. The remarkable independence of 
the ph\'^ical properties of rubber and its chemical composition is evident 

»» Z. aiujrir. Hill?. 25, 14.17 ; J.. 1912, 733. J., 1906, 1274. 

Cham. StH'. Tran.-.. MI14. 2139: J., 1914, 932. 

A. Techin-h and 1), Muller, Arvh. Phartn., 1906, 243, 114; J., 1005, 627* 
A. TsohiroV and K. Sclicrcschewaki, .IrcA. Pharnu, 1905, 24^^358 ; «/., 1006, 806* 
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in the ellect of i‘\ 0 (*s.>ivc iua>ticaiioii aini < vfii of ordinnrv vulcnnirta- 
tion in which the j»roportiun of .sulphur oiitt^riiii^ into i (unhiiititioTi 
to bo dLsj)ro})ortionati*ly low. .Vn fv»*n inon* iiiarkod t*>wiiinplf, porhapM, 
is that ob.scTVfd in 1\ .Mar^piis and 4*'. Hnnr.s nirthod for 
tho |a*rc(*nta;;o of rii]>l»rr in ( riui«‘ .s.in»ph*s of tin* un\ ul« anis»Ml maloruil 
bv .sliakin;^ tin* chlorobtriii solution fi>r a fi‘W iiiinutc.s witli Mil|»huri(* 
a« id ; tin* rubbnr prt*iipita!i* obfaini*d on pouiin^ tin* .st»lutiori int<i 
alrohol, in.'^t«‘ad of fonmnir tin* usual Hdln*sivn (h)t, is lonsr ainl lloi*cu- 
h*nl and ran la* «*asily loilnitntl and waslird in tli<* ordinarv inannnr 
of nitration. VlthouLiIi sli^zht <ln*iui«al a».tion mij’ht br rxpci trd iindiT 
.such tn*atiiu‘nt, tin* composition of tin* rublMT a|»[u*ars to be jpiitc 
unaltcri'd. 

.Vttention has recently bec'u din‘cte<| to anotii(*r pu*ce cd evidcnci* as 
to the complexity of natural rublu'r. Not only do crude rubber and 
<:ulta possess the cliar.n*tcrist n s of tvpn al coihuds of the eiuulsoid 
type, but the ])uritl<*d h wlrocarbons which form their mam and essi'utial 
( oustituent.s iiavi* th<* same < haracteri.stic.s. 'rin* matt‘rial of the 
rubber and jj'iitta hvdrocarl)ons must therefore be rc;iarded in ea<‘h case 
as consisting of at least two varieties foniiiiiL; the two nec(*ssary jihases 
for an emulsoid colloid, d’ln* marked chaii^ze in rioMlity and opacity 
wlii<li rubber and <iutta underuo, tin* fornuT when tliawed from a 
“frozen" condition by warming to tin* iieinhboiirlnHxl of lO'C., and 
the latter when w.irmed to the vii initv »»f So appears to be distiiu t 
evidei ce against homoodieity. Natural rublier beha\’es difT(*r(*ntIy 
towanh- various .solvents. ^Vhereas in ben/em*. ma.stieati*d natural 
rubber dis.soKes to an almost elear .solution, tin* dilution in petroleum 
naphtha is turbid or milky ; if unmasticated ."beet rubber is treated 
with tlie.se .solvents, (he riiliber swells and linally passes almost e^mi- 
pletely into .solution, leaving a tlisfemled and jierhaps fragmentary 
residue the wei^'htof wliidi i.s j'reater w it li petroleum naphtha than with 
benz(*ne ; a remarkable feature, howe\iT, in tin* latt(*r c-asi* is that both 
.solutions are perfectly clear and transparent. Contrary to W. A. 
Ca.spari'.s vu‘W'.s,^®the jmjtein < onstituents of tin- rublierare not suflicient 
to account for the behaviour, becau.se the.si* are in.soluble in b»th the 
solvents mentioned. The deduction therefore is that natural rubber 
contains at least two caoutchouc coiustituents,^’ of which one is more 
soluble in benzene than in petroleuTn naphtha, tin- les.s soluble fraction 

” Bull. Soc. Chtm., lOl.'J. (iv.). 13, Hfi2 ; l‘li 1, t*.jl ; sco also Utz, Z. angew, 
C/itm., I9J9, 32, 23a 1919, OSHa. 

I). F. Twiss. J.. J919. 18t. 1913, 1041. 

H. P. Stevens 1 91 9. 1 92t) renartls |K*troleiim naphlha merely as a generally 
lesa effective solvent than benzene for ru^jlter and its iKdiaviour as differing only in 
degree and not in kind ; thin view also apiH'ars ditrimlt to reconcile with the 
above facts. 

See also A. Tschirch, Schweiz. Chem. Zett., 1919, 153. InduiruUbcr^/., 1919 
58, 789. , 

r 
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foriiiiiif^ a HUMprnHion, and thereby cauHing the turbidity in the petro- 
leum Kulution of iriuHticated rubber. A similar condition of tujmplexity 
c^an be ar^u<*d for ^utta-percha, whicli show.s dilTfrent solubility be- 
haviour tfiwards carimn bisulphideand benzene. A sainjde of German 
Mynthetic metliyI-rub})»T, recently e.vamined by the writer, was much 
more resistant than natjiral rubl)er to th<* actum of tlie usual solvents, 
and the solutions were in ail eases clear, thus indicating a simpler 
composition than natural rubbvr, and probably account in{ 4 , in j»art, 
for the observed inferiority in the physical characteristics of the 
synthetic, jirodiict (.see j>. 345). 

I'ariabihlff in liahhtr. 

As is now well known, tin* variability of plantation rubber, in tbe 
sense of a la<ik of uniformity in the readiness with whicli it undergoes 
vulcanisation, mainly uri.ses from pre\ ious alteration, not in the caout- 
ehoue, e.onstitueiit of the rubber, but in the aecompanyiiig “ foreign ” 
matter. A marked advance was cdTecded whim J5. .J . Katorv and J. 
Grantham were able to demonstrate that the chief cause of such varia- 
bility lies in the unequal extent to whu h the ])roteiii matter of freshly 
coa'^ulatcd latex has undergone decomposition into simpler nitrogenous 
Bubstanc<(‘s before drying is eomphded. A general review of the work 
done at Kuala Lumpur in the Federated Malay States, most of which 
has beiMi ])ublished alreuily, and in which the above work of Katon 
and Grantham is included, has recently been published.** 

Independent (igures published in .lava serve to complement the pre- 
<*,eding juiblic.ation. As tin* result of hundreds of tests on plantation 
ruliber from many cstati‘s in the Nctherlamls Ka.st Indies it i.s jmssible 
to (juote tin* following ligun*s for smok(‘d sheet and first quality crepe 
during I’.dT and 
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Smoked sheet : 

1917 . . MO 

1-3G-M5 


99 

85-105 

65-140 

191b 

. . 1-38 

1-31 Ml 

96 

85-105 

65-130 

Crfqie : 
1917 

. • 1-38 

1-34M2 


119 

110-125 

70-150 

1918 

. . 1-37 

1-31- MO 

118 

110-125 

85-130 


'rho standard euro for which tho period and tensile strength are given is effected 


B. J. Eaton, J. Clraiithain, and E. W. F. Day. Affric. Bull. Fed. Malay States, 
27, ; J., 1919, 111 a ; also Indwrubber J., 1919, 67, 240. A summary 

of tho almost parallel investigations maefo cvnjointly by L. E. Campbell in Ceylon 
and tho Imporial Institute, L(.)ndoii. under tho Ceylon Rubber Research Scheme, 
has also recently boon published by L E. Campbell, under the title ** Rvbber 
Resrarch •» Ceylon,*^ 230 pp., 1918 (H, C, Cottle, Colombo). 

'* O. \le Vries and W. Spoon. Conim. Ceit/ml i?v66ef Stat., Buiteruorg, 1910, 
366 J,, 19 ir, 731a. 
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at 148 ^ C., w^ith A mixing o( niliKorainl 7j“o huliil.ur, and i?* n‘|»r«'w*ntv(l by a 

•iTMA-strain curve wliich at a load of r:tO kiloN pur 1 * 4 . lutu. ukuwa au ulongaUon 
of 900«;. ' 

The above figures demonstrate >hat the smoked sheet fKissesaed a 
very distinct advantage in rate of vuh-anisation, aiul tlie shorter period 
of heating is probably sullicient to account for the slightly greater 
strength : as the last column suggests, however, and as is proved by the 
following more detailed figures, the, variability was much greater 
w-ith smoked sheet.** 

Times oj Cure^ in Minutea. 
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The differences influencing the rate of vulcanisation are groupeci by 
0. d( Vries and W. Spoon as being dependent on the following factors : 
(1) Tie- composition of the lat(‘x ; (2) the a<ldition of chc'inicals to the 
latex ; (.3) the chemical changes in the non-ruldior constituents in 

the wet rubber (maturing) ; and (1) the smoke constituents and decom- 
position products formerl by Jieating. fnterc.sting figures are given 
illustrating the diminurion in variability which mcnies frtun the stand- 
ardisation of the treatment to which the lati-x an<l the newly coagulated 
rubber are submitted. It may be remarked that after considerable 
experience of viscosity determinations with raw’ rubber, these authors 
accede to the fairly general opinion that viscosity measurements 
with the rubber do not provide any definite index as to the j-ate of 
vulcanisation and are of little value for assessing the proj»erties after 
vulc4inisation.*^ 

M/xixo. 

State oj Divi'iton of Ingredients. 

The presence of piineral ingredients in a fine state of sub-division 
in vulcanised rubber has long been recognised as capable of imparting 

** A somewhat similar comparison of variability in crepe and sheet rubber la 
given by A. van Rosaem, Comm. SHhfr. (Jovl. Inst for Advtsing Rubber Trxkde, 1018, 
5, 168. 

•* See also O. de Vries, Comm. Central Rubber Slot., BuxUnzorg, 191®, 2| 481 ; 
J., 1919, 22a. • 
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(iFsinihlr* rliarac iFip^lics, atnl a knoNileil^c of the rplativp effect of the 
various powders forms an inijM>rtant part of the rubber tet hnoloj^ist’s 
equipment. Ziile oxide has generally been n'garded as the best of 
its (;las.s, ])ut during roeerit years itsqmsitifm has been threatened l)y tlie 
inereusing po[)uIarity of arikorphous <‘arf)on,2* viz., laiM|)bIaelv, and 
e.spr'cially tlie variety known as “ carbon black ” or “ gas bhn k.” 1'his is 
obtained by the ineom]tlete combustion of natur.il liydmrarbon gases 
in Anu'riea, where it is eolle(rted })y making tlie Hatties impinge on a 
moving metal surface. 2’ The amount of gas black used annually in 
rubber gotxls, ehiefly tyres, is e.stimated at II). It is signiti- 

c.ant that thesi* two outstanding ingnslients, zinc, oxide and c.arbon 
black, from their method of formation are neee.*.sanly exceedingly 
fine powders In tin* «a.se of tin* relatively light carbon blaiHv the 
smallness of the juirtieles causes an umlesirable tendeuf y to tlie forma- 
tion of dust. during the mixing operation, and many devices have been 
tried to mitigate this evil. Th(‘ simple moistening or damping of the 
powdiT with \\at(‘r or k(‘rosene wlii<*h become eliminated during the 
sub.scqucnt “ working ” of the mixing has been recomimuided.^ 
Another proposal is to render the black more coherent by adding a 
binvling .igent such a.s a mixt ure of water with an adhesive substance, 
or with rc.sin oil,*‘’<* and tlnui to granulate the material after drying ; 
mere cum()rc.ssion indeed is also .suHiciont to reduce the dustine.ss of 
carbon black, but it is not <M‘rtain that sucli proro.s.s(‘s for diminishing 
one trouble will not give ri.se to iither practical ditliculties. 

MiHiifiai Mrthoih for I nfni<fuct«fU of fmjmh'cnf.i. 

Generally speaking, the liner the state of aggregation of a mineral 
substance the greater the strength and toughness of the rubber mixing 
into which it is introduced ; precipitated barium sulphate is well 
known to be sujicrior to the [udverised mineral barytes, rnfortu- 
nately in the drying of moist powders the particles generally become 
agglomerated ; also the standard method ado])ted for mixing the dried 
powders into the rubber is liable, by friction and compres.sion, to induce 
additional coarseness. Powders prepared by precipitation, therefore, 
may be considerably de])reciateil in fineness before they find their 

Indiuriibber J., IDiy. 58, ll). * 

( 4 . L. Cabot, Itil. Cong. Appl, Chan.^ 11112, 12, Section Ve, p. 13; see 
also 0. I*. Lishmaii. J., lUlO. 707; Iiidiarubbcr ]Vorld, 1919, 59,250. 

« See .tun. JiepU^., 191S, 3, 307. 

*« W. C. Knowllon and H. A. llotTmann, U.S. Pat. 1280024, 1918; J., 1919, 
112a. 

»» K. L. Ciirbiahloy, Eng. Pat. 127770, 1919; 1919, 546a. 

** The advantage i)f lino powders relative to coarse ones is probably accounted 
for largely by the greater teinleiuw i*f the rubber, when stretched, to separate from 
the larger particles. An interesting e.viH)rinicnt in this connection has been 
descrilwd by H. P. Sohipt>el, Indinrubbrr World, 1910, 61, 20. 
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jilace ill tlif rubber Tlii'< deprot iation, it is rlaiined.** ran be 

obviated by omitting the dryintj operation and nsin^ all tlie mineral 
ingredients in the form of a paste with water or othef liipiid ; indeed 
the tinene.^s «>[ the original wet j>reeijutated |i<i\Nders may then be advan- 
tageously intensities! by ♦‘iTei-ring ]>reeipifatiun in tln‘ presence of glue. 
It i.s stated that by nii.xing the wet po\\dt‘r> into the rubber, the reten- 
tion of their fine st<it(* <»f subdivision is cn^uretl. and tlieir uniform 
dissemination is effetted with a minimum nf meclianical working; 
the water is remo\(al from the mixing by a sub^eipient drying «»jH‘ra- 
tion. 'I’lie pra< ti« al ililliculties in the way of such a modification of 
the mixing operation as applied to mineral ingrt‘dients appear to Ih» 
serious; in the' introduct ion of colloids >in h as glue, liowever, the 
])ossil)le advantage to be gained by applying a soft aipicoiis jelly in 
j»lace of tlu‘ brittle div material will readily be conc(‘deil 

\ siimewhat similar principle to the abo\t‘ h.is Ixhmi employed by 
I). F. 'Pwiss for the introduction of alkalis siicli as ]a>tassiuni hydroxide 
or soflium hydroxide into rubber, in wliit li tln*y act as vulcani.sation 
(•atalysts , the medium oiiginally used w'as glvierol or glycol, which act 
us .solvents for the alkali and, by carrying the latter into the rubber, 
effect a perfectly uniform distribution.®^ Other hydroxvlii* siibstiyna's 
of feeblv acidic nature such as the alcohols and ]>hcnols can serve a 
similar purpose,®' In all < as(‘s it is probable that a more or less feeble* 
compound is formccl wliicli, by .Mibsequeiit Indrolysis due to moisture 
invarhibly pre.sent in the rubber, liberatc‘s tli(‘ catalytic alkali in sifu. 

Plnstic [tn/tf'dlrnts “ UuUx’r Snhstitiifes. " 

The a}3ove reference to tlic application of glue as a rubber filler** 
recalls the incnxising extent to whic-h this matc*rial is coming into use 
for this pur])ose ; it now' occiijacs a refc)gnisi*d place in the trade lists 
of rubber chemicals, and a[»pears to be (‘spec ially popular in AmericMi,®^ 
where it is estimated that the rubber tracle will this year c-oasiimo 
a])prc)ximatel v .seven million ]ioiinds of glue*, 'f lu* invariable prc'.seiice. 
of natural protein matter in raw rubber nniM have* pic)mpt«*d many 
rubber wc^irkers to ex])CMiiin*nt with glue and deiivcxl gelatmcjns^masses 
as ingredients for rubber. Aln*ady in UM2 F. Fiank and K. Man k- 
wald ®* had examined commercial samples ccintainmg ^'n.-^yule ruhbe-r 

R. C. Hartr.ng, T.S. Pal. ItllU; ./ , lUIU. 472 

J., J IS.',. 

Dunlop RubWrCVj. an.l D. F. Twis.s Fntf. Pat. I2.7m»t5, IJHS ; Pllll. 429.%. 
The use of sodium phenoxide derating vuh-Hriicot ion has als,, lawn pr<,tc*cted 

by the North Rritisli Poibl,er fo. and B. 1>. Porntt, Eng. Pal. Jl!‘.I 71H, I'JlH ; J., 
1919.088a. 

** A. B. Kc'mpol. Ruhhfr Affc avi Tirr .Vries, 19J9, 5, 337; Indiarubber J.f 
1919. 58, 425 

»• Qummi-Zeit., 1912, 26, 1499; J., 1912, 003, 
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diluted with a Ho-called ‘‘ fish rubber,’* which proved to be gelatin 
imperfectly hardened by formaldehyde. Very few definite reaixlts, 
however, appeac to have been published in connection with gelatin 
as a filler. Experiments with small percentages of casein, which might 
bo expected to give results very roughly comparable with those of the 
corresponding glue mixings, particularly as to the rate of vulcanisa- 
tion, have been made by H. Eaton, J. Grantham, and F. W. F. Day ; 
undeconi}>osed casein caused a. slight deterioration in the tensile strength 
of the vulcanised mixing and did not appreciably affect the rate of 
vulcanisation ; decomposed casein. j)repured by allowing a paste to 
putrefy with exclusion of air and then drying, produced a distinct 
accelerating effect in the vulcanisation jirocess, whereas casein decom- 
posed under aerobic conditions w'as le.ss effective in this respect. The 
grejiter uniformity of mixing whicli should ho possible with glue 
would, however, lead to the expectation of more attractive mechanical 
(pialitics than were oliservcd by the above investigators with mixings 
containing casein. 

The great variety of substances which have been and are still com- 
monly a|)]>lied to replace or supplement the rubber in some technical 
minings is made e.vident by a perusal of lists of so-called rubber substi- 
tutes. A fairly exluiu.Htive enumeration made recently includes 
raw oils, “ vulcanised " oils, .siili>honated oils, waxes, pitclies. natural 
and synthetic resins, various forms of cellulose, insoluble metallic 
salts of the fatty acids, protein substances, etc. Such materials, 
however, in many eases arc not more substitutes for rubber, but are 
selected with a view to imparting de.sired cbaractoristics. 

VnUWMSATlON. 

Sulphur. 

Marked advance has been made recently in our knowledge of the 
common vulcanising agents and has indicated a direction for further 
research in connection with vulcauisation. 

Ever since the discovery of vulcanisation the power of the vulcanising 
agent 'to exist in allotropic forms has exerted a fa.seination for the 
rubber chemist ; indeed the first theory of vulcanisation attributed the 
observed chaj^ges to a parallel conversion of the rubber into an allotropic 
form,^ and strikingly resembles th^* more modern exeliisively physical 
view of vulcanisation.^^ for which there are now, however. fe\v adherents. 

Bull. Fed. Muhttj Stutt.’i, 191 S, 27, H4. 

F. Danncrth, Scientific American, 1919, 121, H; also A. H. King, Chem. 
and Met. Eng., 1018, 18, IKK). 

*• \V. 'r, Uraiuio. 1S'>2. See ** Pi c^imnl Xarrative of the Origin and Progress of 
the (\ioutchouc nr I n iiantbber Manufacture in England,*' p. 134 (1857), by T. Han- 
cook (l.ongman). 

IV/Ostwald, Z. Chem. Jnd, KoU., 1910, 6, 136 j 7, 46; J., 1910, 890, 801, 
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The temperature of vulcanisation is such that probably only the 
allotropy of molten sulphur need Im? considered. In the liquid state 
the chief recognised modifications are S/ corn‘S|>ondiyg with rhombic 
or octahedral sulphur, S// t orrcspunding with insoluble amorphous 
sulphur, and Srr a more soluble form than the others, but less stable in 
the solid state.*' When pure crystallme sidphur is melted the first 
product is SA, whi<“h immediately begins U) undi'rgo jmrtial conversion' 
into S.-T and S^/ until an etpiilibrnini mixture is formed m which the 
proportions of the constituents depend on tlie temperature. In vul- 
canisation experiments with onlinary cry.stalliiio sulphur and insoliihlo 


suliihur the results are 

so eh'.selv similar that 

the writer 

was led t*) 

the o[)inion that 

no a PI 

ireeiablc difTerence 

exist***! b**tw*‘<‘n 

the rate of 

vuleaiiisation*- ; 
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These results arc. in sat i.sfacttiry accordaiaci with tlie observation 
that when heated to melting, un<l therefore at t»rdinary vuleaiiisation 
temperatures, B/ti undergoes almost immediate eonversion into a mixture 
of SA and Another reason for believing that S/i is not likely to be, 

a serious factor in onlinarv vulcanisiition is tliat it.s formation in melted 
crystalline sulphur does not occur to a sitkoih extent below 
On the other hand S.t is formed at the melting point of sulphur 
to the extent of approximately riM* fif timifuTati:.-' favouring its 
further formation. If S.t exerts* a controlling nifluenee m vulcanisa- 
tion, its increasing proportion with rise of tempi'rature slnmhi give ns** 
to an abnormally high tern fierature * oefH* i«*n1 for viih anisation. which, 

A. H. W. Aten, Proc. K. Akad. ]Vftfn*ch. AmMfrdtnn, I91H, 20, H24. 

« D. F. Twiss, J., 1917. 7K7. 

** E. Beckman and C. Plat/.niann, Z nHot'f Chtm , 191K. 102, l]0|. K. JJeek- 
maiin, R. Paul, and O. Liesche, ibid.. 1918, 103, 189. 

** A. M. Kellas, CW Soc. Trans., 1918, 113, 903. 
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however, is contrary to ohservation.'*^ It is, therefore, unlikely that 
Sjr can have a prcidoniinant influence in vulcanisation, and probably 
S:t and iSA do iiot differ wrioiialy, if at all, in vulcanisinp effect. The 
remarkable paralhd between the inffueiu-e of alkaline substances on 
the ratcj of vulcanisation and on tlfe rate of attainment of equilibrium 
l)etw'een the above forms of sulphur a]»pears thf‘rcfore to be merely 
a coincidence. 

In connection with the above coiwi<lerations inten*st attache's to a 
recent di'si rijition of a new methcal of vulcanisation which is effe< tive 
even at the ordinary temjxM'atuic ; the tlcscription includes only the 
practical details and the actual form in which tlie sulphur reacts is left 
undecided. 'I'he process involves the succes^ive, and if nece.s.sary 
repeat^id, application of sulphur <lioxid<* and hydropi-n sulphide to th(^ 
rublier, which may be used cither as thin sheet" or as solution. In the 
latti'r case, after <'oin])lete or ]i:ulial saturation with sulphur dioxide 
and Hubsocpient treat im*nt with hy<lropcn .snlphid»‘. the solution rapidly 
increases in viscosity and finally p(‘latimses ; «)n drylnp, the pelatinous 
mass shrinks to a mass of vulcanised rubber. As, under (a)mparable 
conditions, rubber may be ciiemieally affected by sulphur dioxide 
alone, the above ])ro(‘ess. contrary to the suppestion of its author, 
ma/'not be, dependent on a direct eomliination of rubber witli elemen- 
tary snlpliur bu’nied by tin* interaction of the two pases. 

T/n'on'i's (tj ]' nh'4unsnti<ni. 

A theory of vulcanisation postulating the existein e of an os])eeially 
reactive form of sulphur has recently been advamed bv 11. .1. I’rins^** ; 
under the influence of the sulphur the rubber molecules are b<*lieved to 
become activated and miderpo simple poly mensat ion, whilst coneur- 
rentlv the sulphur in the presence of the unsatuiMted rubber molceules 
becomes conv^erted into an active form ; vulcanisation ])roper then 
occurs bv a further polymerisation of the rubber molecules with .simul- 
taneous fixation of suljihur. In some les^u'cts these views recall 
H. Krdmamrs theory of viileanisaiion, but possesvs a slipht advantape 
in provi,dinp an exjilanation the looseness of the relationship between 
the physical pro^ierties of the vulcanised rubber and the extent of the 
combination vrith sulpliur. 

D, Speiiei* mill .1. Vouiii:. ./.. IJH3, 11-0 ; 15. 1). Krat/. I n'lmruhhir J MHO, 
51, tUU ; 1010. 0i:i ; A. van Kn^.-^era, 7., 1018. 470\ ; A. (). Hourn, India- 

rubber J., I OKI, 46, I’JO ; 1013. 7l>0. O. do Vnes, Comrn. Cinfr. Jiiibber 

Stat., BuUcnzorff, 1015. 1, 31. 

«« S. J. Poaohoy. Knp. Pat. r20v820. 1019; J-, 1010. OSS.v. 

(K Foncller, '(lumnn Zfit , HKM. 19 , 4-1 ; ./.. UK)4. 1103. V. W. Hinricheen 
and K. Meininlor. Katihchul. and .-kj/h Prnfmuj. p. 53. 

« Chnn. WeekUid, 1010, 16, t>4 ; 1019, 152.\. 

Annalm, 1908, 362, 133; J., 1908, 934. 
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A. Dubose has published an ext^^nsion of his coneeptioii of the vu*!- 
ranisation proeoss, and of the i.^anner in whieli the rate can l)o influeniuMl 
bv various eatalytw siib>Tant‘es ; unfortunately tiiery is still the dis- 
advantajie that the statements are almost entirely unsupjiorted by 
evidence. A cl derated vulcanisation is repirded as due to the 
chemical elTect of colloidal sulphur arisimi from the interaction of hydro- 
pen sulphide and snl])liur dioxide iiisule tju‘ lubher mass ; the.se pasos 
respectively are sup]>ose<l to be foimcd fmm tin* sulphur ordinarily 
present, 1)V the aition of the naluial lesms and the metallic oxides in 
the mixinp. In a<l«litmn it is postulated that mtropenous accelerators 
hy interaction \Mtli sulphur are lapahle of pinulueinp thioeyanic aci«l. 
ea< h molecule of whieli then underpoes i hemical < ondmisation with 
two iiihber molecules, tlnu'cliv cxeitiiip a st reiipt hemnp etb*et or 
■■ vitalisinp action ' on* t lie nihlu'r Aicordinp to tins view, therefore, 
a \ ulcam.sation catalyst may be elbs tive by increasinp the forniiition 
of sul])hur dioxidii and liydropen Milpliide. ami also by pivinp rise to 
thio<*vani< acid, thciehv indm inp ' \ itali.satKUi ’* 

Snlfthnr Chlnilflr. 

An invi'stipatioii of this vulcanisinp apent has proved of interest in 
r onn(‘i tion with cold vuh anisation As lias Immui remarked by several 
oh.servers, the proportion of sulphur t«) chlonm* in a cold vuh anised 
rubber freipiently, if not penerally, exceeds that exjiected from a simple 
ad(li*ion of S/’K molcculi's. It is probable that this is due, at least 
III pan . to a decomposition of a little sulphur chloridi* by nioistun*, 
which IS invariably prc'^ent to .some extent, so tliat whilst hydrogen 
clilonde IS eliminated, an appreciable ipiantity of insoluble sulphur 
is retained in tlie niblwr. and b\ the ordinary metluxl of analysis 
is included with the (omhined suljdiur '* , the piadual loss of hy*lrogen 
chloride from cold vuh amsed poo<ls. indeed must luivi* been frecpiently 
noticed. Commercial siiljihur chloride as ii-^ed liy rubber inuriufaC' 
turers, however, almost iiivariablv loiitaiiis a .small excess of “free” 
sul|)hur. and (I. Ilnmi and M. Amadoii h,i\e recently demonstrated 
that in such solutinn.s of sulphur iii sulphur chloridi*, partial formation 
of “ ])oly.sulphur chlorides ” siu h as S,Cl.,j <H curs.^* An additive chemical 
reaction with .such mo]e( ulcs will iiaturallv p«ve rise to jiroducts show- 
ing a ratio of sul|)hur to chlorim; in excess of that represented by an 
addition of SaCU molec ules only. The ob.served formation of di- and 
tetra-siilphide compounds in the ac tion of sulphur chloride on y5-naph- 
thol probably hga a similar explanation. 

“ Ann, RpptJi.f ItllH, 8, 310 ; Iruixarutjibtr Wf/rld, I91H, 69, 78 ; 1919, 59, 248 ; 
Caoutchouc et Outtn-ptrrha, HIIU, 16, ^tk.”>3. tlSriO. 98fV0 ; •/., 19l9, 048 a. 

D. F. ./., 1917. 783. 788 

AUi R. ArMtl. Ltnc 4 :\, \\\\\) ,[\ i 217; /m/i/irwW/fr*/., 1919, 58, 120, 17it 

E. Heniiques, Ber.t 1894, 27,2993. 
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Fixation oj Sulphur fluting Vulcanisation. 

The 8urprifti»g results obtained by C’. D. Harries and E. Fonrobert 
to the effeet that vulcanisation is not accompanied by any appreciable 
combination with sulphur, and that^the sulphur can be almost entirely 
withdrawn, although slowly, by extraction with acetone, have received 
further criticism. No definite desiTiption was given in the original 
paper as to the physical characteristics of the rubber, such as the tensile 
strength, but the. sample examined was evi<lently under-vulcanised. 
In a repetition of the test with a mixing and conditions jf vulcanisa- 
tion aimilar to those of the earlier experiment, but using the mixing 
in thin sheets in order to ensure a uniform degree of vulcanisiition, 
H. 1*. Stevens has found that the whole of the free sulphur, within the 
limits of experiiiKMital iTror, can be, removed by continuous extraction 
with acetone witliin 50 hours, and that the. remaining combined sulphur 
exceeds of tin* rubber. Contrary to the view of Harries and 
Fonrobert, therefore, the technical effect of vulcanisation is not 
[iroduced without the concurrent fixation of an ap])reriable proportion 
of sulphur.'’’'^ 

As has been shown by several independent investigations, the rate 
of fixation of sul))hur during vulcanisation of a plain rubber-siil})hur 
mixing containing less than 10% of sulphur is uniform until almost 
the whole of the free sulphur has disap])eared‘'*® ; in the case of mixings 
containing an accelerator, however, the rate frecpiontly exhibits a 
continuous decrease as the free sulphur goes into combination. 
Using a “ technical ” mixing containing rubber (IfK)). zinc oxide (lOfO- 
sulphur (5), and an organic accelerator (0-33), H. I). Kratz and A. H. 
Flower have investigated the possibility of maintaining a constant 
rnti^ of combination with sulphur by periodically adjusting the tempera- 
ture. “ Even with a fixed temperature of 298° F., the curve represent- 
ing the rate of vulcanisation was practically rectilinear up to a vul- 
canisation coefficient of 2*9, but by well-timed increases in temperature 
through the steps 285-5°, 298-0°, 302*5°, and 307 0° F., it was possible to 
obtain an almost rectilinear relation between the period of vulcanisa- 
tion ar^d the ]>ercentage of combined sulphur, up to a coefficient of 
approximate?]}’ 4. At coefficients above 2-8 the product of the graded 
cure compared with that vulcanised to the same extent at a steady 
trOnnH'rature was adjudged t-o bt? distinctly superior in elongation and 
slightly superior in tensile strength, although at lower coefficients the 

** .4/01. Jirpit . lUlS, 3, 320. H. V. Strvenf^ 1919, 192 t. 

** .!»». 191S, 3,313; olso B. J. Katoii, J. Crantham, and F. W. F. 

Day, /iuli. 191S. 27, 132; O. do Vriea. Central Rubber 

SUtt., Bmtenzttry^ IHlTi, ], •'i. * 

(i. vai\ Iterson. Cutnm. S rtherlamh Gavt. Inxt. for .-idvintng Rubber Trader 
918, 7, 2fi2 ; J., 1018, 595a. 

M J. /ffd. £ng. Chm., 1919, It, 30 ; J,, 1919, 151a. 
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difference was less marked. In the authors' opinion the best coefficient 
for a “ technical cure " to give coincident maximum tensile strength 
and elongation with Heica rubber should not exceed •2-8, and may Ix' 
as low as !•?, which indeed was the value for the mixing of which details 
are given above.^® 

Reference has already been made (p. 322) to the full summary of 
the experimental work on vulcanisatioiv published from the testing 
station in the Federated Malay States. 

Ot/trr V nUuinisinif Afjents. * 

Little has been published during the year concerning vuleanisatioii 
>vith agents other than sulphur or sulphur chloride*^*; the us«‘ of 
dinitroanthraquinone has lH‘en suggested,®^ but the results appear to 
show no advance on those obtained witli the simpler nitrocompounds 
such as dinitrobenzene. 

A rrelcrat i on oj V ulen n isat ion . 

In view of the importance and possibilities of the reduction of the 
time of vulcanisation of rublMT by the application of suitable catalysts 
or “ accelerators," the number of publislied investigations increases 
remarkably slowly, and probably gives u very erroneous impression 
as to the amount of expennumtal work which is bring done in various 
parts of the world. To a casual reader the jiresent .state of knowledge 
of th;s section of rubber chemistry must apfiear almost chaotic, and the 
selection of an accelerator a matter of unscientific guesswork. Thio- 
carbanilide, according to some estimates, is the ac'celerator most widely 
u.sed in American ])ractice at the present time,®- and yet in simple 
rubber-sulphur mixings under tlie <*u.stomary conditions of vulcanisa- 
tion its effect is .slight. Apj»arently in order to explain its popularity, 
various statements, not altogether concordant, have at various times 
been made, such as that thiocarbanihdo is particularly effective during 
the earlier stages of vulcanisation, that it de\ clops its activity at much 
higher vulcanising t-emperaturos than usual, or that it needs the simul- 
taneous pre.sence of zinc oxide or other mineral ingredients. 

3/ i nrraj Acceleralors. 

Several workers have recently turned their attention to the relative 
effectiveness of the commoner inorganic or mineral <atalysts. For 
low jiercentages the results generally agree in placing ealcincd magnesia 

Sec also H. P. Stevens, Ann. R^>ptA., 191 «, 3, 312. 

Ann. RepU., 1916, 1, 212 ; 1918, 8, 318. 

•» W. A. Gibbons. U.S. Pat. 1291828; J., 1919, 2U0a. 

A® C. W. Bedford and W. Soott, Indiarvlbbtr World, 1919, 
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ahead of litharge in activity. In this connection, however, compari- 
son has been made between equal weights, and little, if any, attention 
apf>earH to have, been given to the advantage of greater bulk and con- 
sequent surfm-e possessed by magnesia and to the fact that ordinary 
calcined magnesia, by its method of formation, is certain to be in a 
finer state of flivision than y>owdcred litharge. It appears almost 
incontrovertible that the, efFectiveness of such mineral accelerators, 
which an^ only very sparingly .soluhle ni rubber, must be largely depen- 
dent on the surface of contact ‘with the rubber. Kvcii making the 
unjustifi^l assumption that the particles of litharge, hy j)OW(lering, 
have been reduced to tin* same size as the magnesia ])articlf*s, the super- 
ficial an^a of the latter powd«‘r will he approximately twiie as great 
as that of tin* sanu' weight of litharge ; when in addition om* considers 
the great influeme which a reduction of the linear dimensions has on 
the total surface area, the difficulty of assessing the relative intrinsic 
value, of two mineral accelerators becomes obvious. Indeed, in com- 
yiaring the effect of (‘qiial weights of litharge and magnesia in the cus- 
tomary manner, it w'ould ha\t‘ been surprising if the i dative activity 
had proved to fall in the n* verse order. 

In the ease of calcined magnesia there arise further conijilications 
from the. w'ell-knowii cxi.stenec of three main varieties produced resjiee- 
tively hy heating “ light ’* jirecipitatod magnesium ( arbonate, heavy " 
precipitated magnesium carbonate, and the mineral magnesite. It is 
therefore not strange tliat although magnesium oxide in all its modifi- 
cations is superior to lithargt* as a catalyst, its jiosition relative to the 
more effective organic accelerators has been found to vary according to 
the sample used. Indeed it is evident that the dilficulty of comparing 
the intrinsic power of two aciclcrators will be, still fiirtluT increased 
when one is an almost insoluble powder and the other an organic suh- 
at4inee capable of di.ssolving in an<l distributing itself uniformly through- 
out the mass undergoing vulcanisation (see also’ji. 325). 

As was therefore to be expected, various samples of calcined magnesia 
differ .seriously in activity.’" H. P. Stevens remarks that in his earlier 
experiments,*’’* which placed calcined magnesia above p-nitrosodimeth- 
ylaniline, when applied up to a proportion of 0-7% on the mixing, a very 
light calcined mngne.sia was used, whereas 0. O. Kratzand A. H, Flower, 
who obtained a'j>oorer opinion of the iyfiuenee of calcined magnesia, used 
for the comparative test a " heavy" variety, in which the particles 
would eonse(|uently be largi*r. and a basic organic accelerator which 
unfortunately is only dc'^crihod indefinitely as a condensation product 

•* H. P. Slovens, .Ih/i. IDIS, 3, 3ir» ; A. van Uossem, Comm. S etherUinda 

Govt. Inst, for Advisimj Rubber Trade, lUlS. 6,1*02 • ./., lOIS. 470%. 

•* H. P. St^'vens, Indiarubhrr ,/.. 1‘»10. 5S, 527 ; ./., ISUO. 702.\. G. D. Krati 
and A. H. Flower. Indiarubber J., 1019, 57, H27, K73 ; J., 1010, 781a, 

•» J„ ms, 166t; Ann. Repts., 1918, 3, 315. 
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of an amine and formaldeliytl»‘.* Tln*ir results cniplinsisc in a inarkiMl 
manner the now fairly well reeoj^nised view tliat when an accelerator 
is used, the extensibility of the \ulcanised rublxT iiiaV no longer pro- 
vide a tnistworthy indication of, the coeflicient of vulcanisation.** 
Applying a standard cure of ()0 imiiutcs at 3r) lb. .steam ]>re.ssure t-o 
mixings containing rubber (IK)). Milphur (b)). and a gradually increasing 
proportion of accelerator up to tlie l^rgaluc ncs elerator in question 

cau.seda more rapid combination with sulphur aial a mure rapid increase* 
in tensile strength, and, when mon* than ))*5*\, was |)re‘i(Mit. a concurrent 
imTcr/Nc in the extc*n.Mbility as nirasurotl by tin* inverse of the load 
nc‘ce.ssary to jiroduce elongati<»n. 

In anotluT experiment a mixing containing rubber UK), zinc oxide 
UK), and sulphur Ty \\i\^ adopted as stamlanl, aiul other mixings were 
derived from it by rejilacing j»art of the zinc oxule by an ecjual bulk 
of calcined magnesia ort lime, equivalent to 5 by weight of the 

total, so as to minimisi* any disturbing effect which the accelerator 
might exercise as a filler. When samples were vulcanised at 50 lb. 
steam pre,s,sure to what is describc‘d as the joint of coincident ojilimuni 
tensile strength and c‘longation. the best jdiysical j>ro|)ertips were 
obtaiiicsl with ajqiroximately l0‘’„ of acc c*h‘rator in (\aeh easc^ the 
effectiveness of the acec'Ierators decreasing in tlic* order: light c’ulcinetl 
magnesia, heavy calcined magnesia, lime. With the magnesia mixings 
the coeflicient of vulcanisation at the “ technical ojitimum ” was 
lowei than that of the* best j»Iaiii luhhcT-.suljihiir ]>roduc t. tlie divergence 
being greater with the higher jsuc cuitagc* of ac celcTatcir ; with 5% of 
lime the bc\st jiroduct also liad a lowor coellic lent, but with 10”(, the 
eoeflicient and that c»f the standard wc*re almost equal. 

KJjfict and /ielinrlout' fif A<'n’h' minis. 

Kratz and Flower in their |)aj>er ajijw'ar tc) im|>ly that the* imjirove- 
ineiit in ten.sile strength observed when an accelerator is used is due 
to the shortened period of heating nece.ssary for vulc anisation ; although 
this is probably correct to .some extemt, it must be remembc‘rc?d that all 
sub-stances which exjiedite vulcanisation do not necessarily raiisc; an 
iin{>rovement in the tensile .strength.®" 

The actual mode of action of accelerators is, as )et, I'.Mle understood. 
It will be recalled that the production of othc*r Jiccelerators from p- 
nitrosodiniethylaniline by heating w'ith suljdinr has already been recom- 
mended.®® A suggestion lias now been made that all nitrogenous 

* Tho calcined magnesia uscsl by A. van KoHsom also |>roved a leas efficient 
catalyst than p-nitrosodimcthylaniliBc. 

See Ann. . IDIS. 3, .'111. 

iSec*, for exainjile, U. .1. Katoii. J. (irantliani. and F. W. F. Day, Agric RuU. 
Ffd. AlaUty Staten, 1918 , 27 , 318 , 

** S. J. Peachey, Eng. Pat, 1I3.">70, 1917 ; J., 1918, 2iaji. 
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accelerators first react with the sulphur, and that the products of this 
reaction form the actual catalysts/* If this initial reaction is really 
essential it is clear tliat the best conditions for it may not be those 
obtaining during vulcanisation, and thi advisability of effecting it 
independently will be obvious. Although this method of procedure 
may be uscfid in particular cases, the evidence in favour of the general- 
isation is not (lonvincing. Indeed it would be expected that if the rate 
of combination of rubber and sulj)hur in the presence of an accelerator 
is largely dej)endent on the primary formation of a compound of the 
accelerator with sulphur, the curve representing the progress of the 
combination of the sulphur with the rubber should assume a pronounced 
8 shaj)e, which is contrary to observation (see also p. 329). 

That the activity of a mixture of two catalysts may exceed the sum - 
of the activities of its separate ingredients is a recognised chemical fact, 
and, indeed, the principle has already been extended by R. Ditmar 
to the us(; of catidysts in vulcanisation,'^* who has instanced calcined 
magnesia and litharge; as examples. A special case of the same nature 
has been described in a claim that additive compounds of 2 >-nitrosodi- 
methylaniline, or its homologues, with simpler aromatic bases such as 
anilipe, are much more elTective < atalysts than would be expected from 
the independent action of their constituents.’^- 

Vulcanised Rubber. 

The Stress-Strain Curve. 

As a result of the work of various rubber technologists, the represen- 
tation of the effect of the degree of vulcanisation on the mechanical 
properties of rubber-sulphur mixings by a “ stress-strain ” curve has 
been widely adopted. A diagram of the usual type reproduces in a 
straightforward manner the relation between the load and the elonga- 
tion for samples vulcanised over a range of periods, and therefore con- 
taining different percentages of combined sulphur. Fig. 3 gives a 
set of curves, each of which represents the average for a considerable 
number of test pieces of a 92-5 : 7-5 mixing vulcanised at 148° C. ; 
the period of vulcanisation (in hours) is stated against each curve, and 
the coefficient of vulcanisation for each period is given in the inset 
curve. A similar sot of curves would be obtained with the 90 : 10 
mixing, which is another common standard, but the periods of vulcanisa- 
tion would be approximately only two-thirds as long for comparable 

Goodyear Tire and Jiubher I’o., Eng. Fat. iaOS.>7, 11M8; J., 1919, 731a. 
nepUi., 1918, 3, 313. Jhm. Heph., 1919, 1, 219. 

J. ¥. B. van HasHolt. Eng. Fat.. 12tt(i06, 1919 ; 7.. 1919. tUOA. 

0. de Vries, Camw. Ceniral Hidtbfr Stul . Buitemorg^ 1915, 1, 5 ; O. de 
Vries and H. .1. Hcllendoorn, ibid., 1918, 11, 770 ; ./., 1919, 188 a ; O. do Vries, 
J.. 1910, OlT. 
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physical results. From the diagram it is clear that a maximum of 
tensile strength is attained at a vulcanisation coethcieiit of approxi- 
mate! v 50, and the customary method for determining* the relative rate 
of ( ure of various rubbers is by a ccynparison of the periods of vulcanisa- 
tion necessary for the attainment of inaxiinuin tensile strength, or for 
the production of the corresjionding stress-strain curve. 

After the shoulder is pa.sscd, the almost straight portions of the curves 
in any one set are parallel ; the inclination of the ulterior portion of 



the curves relative to tlie horizontal axis is consequently independent 
of the state of cure and possesses a characteristic value dependent on 
the rubber used ; it decides indeed the slope ” or “ type ’• of the 
rubber, represented, according to the proposal of P. Schidrowitz and 

H. A. Goldsbrough,^ ^ by the quotient: 

• 

; Extension (%) at 1040 grms./sq. mm. —extension (%) at 600 grms./sq. 

mm. : ->2-5. 

None of the Variable factors likely to occur in the ordinary 
work involved in the vulcanisation of rubber, other than excessive 
heating, has any noticeable inflifence on the slope of the rubber. For 
the different grades of plantation rubber the slope has been found 

Induiruhber J., 1910, 61 , 606; J., 1916, 660 ; 1919, 34 ^. 
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to vary from .'H to 51, tho values for first latex rrej>e and smoked sheet 
falling between 34 and 39-5 (see p. 322).""* It is noteworthy that 
the less ra|)id the increase in extension of tlie vulcanised rubber with 
increasing ten.sion towards the end gf the curve, or in other words the 
lower the figure, for the slope, the greater is tlie rate of increase in the 
initial portion. 'I’he important observation has also been made that 
the lower the ‘‘ slope ” value* of a rubber the better is its resistance to 
suffering permanent deformation."^ 

Some years ago 1*. Scludrowitz drew attention to the fact that the 
typical rubber stress-strain curve is <“a))able of closely approximate 
mathematical (‘xpressiot\ in a recent pap(‘r furtlier details have been 
publishe»l’^ If a curve be constructed by joining up the series of 
points which mark equal lengths, h, measured from the line AB (Fig. 



4) along all the possible lines that can be diawn to AB from the point 
P, the result is a curve ODBF. of the conchoid family. \Nhich if produced 
indefinitely will a[)])roach infinitely close to the prolonged line AB. 
The position of any point K on this curve can be repiesented by its 
vertical distances .r from the line PA, and // from the line CB, and the.se 
distances .r and // can be calculated from a knowledge of tin* lengths 
AP (a) and AO (b), and the angle {a) between FP and P(\ the expres- 
sions for the relationship being respectively : 

.r— n cot a —h cos a . 

-h sin (/. 

If a new series of points is now vselected ^yith the .same di.stances from 
CP, but with the distances x' from AP only a fraction n of their previous 
magnitude, a modified curve OGH is obtained in which the ilistances 
from CP and AP are represented by : 

a .sin n 

X ^ n {a cot a h cos a). 

O. do Vries and H. 4. Hellendooru. (’onnu. Ct ntr. J^ubber Stnt., Buitenzorg, 
1917.4,20; 1919,15,209. 

O. de Vries and ll. ,1. HeUendoorn. 1917, 12.7S. 

Rubber Industry, 1914.214 ; J., 1915, 842; .!««. Repts., 1910, 1,210. 

I*. Schidrowitz, £. Hatschek, and H. A. Cloldsbrough ; J., 1919, 347t. 
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By this method of construction it is possible to obtuin a ciiive almost 
identical ^ntli the main later portion of any rubber stress-strain curve. 

Assuming Otrll to be such a ropriulucetl rubber *urve tlu‘ various 
factors arc thus interpreted : rwf is constant for any sc‘t of curves 
for the saline nibber mixing ; tt (h‘< hh's the increase in stretch per incre- 
ment of load in the tv])ical ulterioi portion of the curve ; thertdoro. 
like an, it varies with the type or slope ;* h is the limit of extension of 
the vulcanised sample, and a is reg.irded as representing the toughness 
or tenacity of the rubber. 

Kach individual (*ur\e in a set lepiesentmg progH‘ssiv<» cures of tbc 
same rubber-sulphur mixing <an be derivc'd from a parcMit curve by 
choosing a]»propriate valu«‘s for h, and in every complete scit thero 
must be one eiirvo for whnh h a. In tin* inetlnKl of inlc*rpretatiori 
adopted by Scliidrowitz and ( Joldsbroiigh, this curve is regarded as 
corresponding theoretically with an ideal halanee in projiertic's, and 
the condition of vulcanisation of the sani]>le giving tliis htr(‘ss-strain 
curve is termed the “perfect cure.*’ 

Tsing a mixture of 8 |)arts of sulphur with |(M) jiarts of any varii*ty 
ed Hevea rubber and Mileanisiiig at 28(» ' K., it is found that the result- 
ing “ perfect euro *' curves are all derivable from a ])arent eorfflioiil 
for which a and h have a value 10*5. In all “ perfect cure “ l urves, 
«M)nsef|uently, the trend is to a limiting <*xtension <d 10*5 times the initial 
length or ll-o tunes if the oiiginal length is iiieluded ; this limit is 
attaiiablc theoretically at infinite load. 

The } oriod of the “ jicrfect cure decided by this method appears 
commonly to be of the same order of magnitude as that indicated by 
methods based on the attainment of the maximum tensile strength or 
of the optimum product of breaking .strain and final elongation, but its 
originators claim thatits nieasureincntis possible with greater precision.'^* 
When a preliminary cure has been made with a mixing of the standard 
composition, (ontaining Ilrrca rubber, if is [>ossiblo‘ from the stresH- 
strain curve of tlie vuh aniserl product t<i deii\(j tlie values of h and n, 
and with the additional knowledge, of the e»)nHlant value of a to con- 
struct the curve for the mixing at the corresponding “ jierfcct- cure ” ; 
from the course of this curve relative to the former the period of vul- 
canisation neces.sarv can then be estimated. Schidrowitz and (lolds- 
brough have given figures illustmting the sat i.sfat lory use of a pre- 
liminary cure of two liours for rubbers for which the time of jierfcct 
cure range<l from one to three hours. The principle of the method, 
however, is so no^-el ami arbitrary, and the evidence at present so 
meagre, that considerable furtlier investigation is necessary )>efore a safe 
opinion can be formed as to its jflractical value.'^ Its chief advantage 

^ See also P. Schidrowitz and H. A. Goldabrough, IndwntfA/er J., 1916, B2p 
OJ.'i. 

•• It WM previously i>08ail.*lc' from the position of a siiigl'’ HtreM-stram curve to 
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appears to lie in its inclusion of the “ type in the considerations by 
which the correct cure is dcti3ni lined. 

In all considerations of the alUTation of the position of the rublicr 
stress-strain curve with various peiiods of vulcanisation it is important 
to renieniber that serious disturbances may arise with mixin^is of rela- 
tively low' sulphur content. Although stress-strain curves for mixings, 
containing 5 to 10% of sulphur, which have the same position, show' 
the same contour and slojie as closely as can be judged,^' a lower 
jirojiortion than 7% is not advisal)le on account of the possibility that 
during the earlier jiart of a long cure practically the whoh* of the sulphur 
may become combined so that during the remaindiT of the period the 
rubber is merely undergoing a lu‘at tieatment ; the rubber then begins 
to show an increased extensibility so that the / urve slow'ly recedes ; 
with a low percentage of snl|>hur tlien* is therefore a possibility of two 
samjiles with ditTeront degrees of vnh-anisation being represented by 
one and the same eiirve.*^- In the presence of mineral aerelerators 
still further eomiilieations are pos.sible, because not only do these reduce 
the time of vulcanisation but any siibsecjuent recession of the stress- 
strain curve may be a(*eompanie<l by a marked alteration in the type 
or slope.”*'* Doubtless the recession or reversion of the stress-strain 
curve on jirolongation of tlu* heating beyond the exhaustion of the free 
snljihur, corrosjionds with the softening elTect which constitutes one 
of the chief alterations efleeted lu the ordinary reclaiming or “ regen- 
erating ” of vulcanised rubber.®* 

Ageing, 

The spontaneous alteration in the physical properties of rubber 
after vulcanisation is also a matter of considerable importance. When 
kept, a snm])lc of newly vulcanised rubber alters in su(*h a manner that 
its stress-strain curve gradually becomes stcej^er ; the change can be 
expedited, for greater ctmveniencc of observation, by a slight elevation 
in temperature below the vulcanisation limit. ®''’ In 2 1 hours at 72° C. the 
modification in the curve for a 92*5: 7-5 mixing, previously vulcanised for 

decide the period neccssavry for the ordinary optimum cuit’, with an error of less 
than Hfteen minutes ; Ih d, Eaton. J. Grantham, and F. W. F Day. .Ij/ric. Bull. 

11)18, 27, 47. 

O. do Vries innl H. J. Hellendoorn, (\mm. Central Rubbtr Slat. Buitenzorg, 
11)18. 11, 783: J.. IftIO, lS8.v. 

O. do Vries and H. J. Hollendooni. Indiornbher J., 1019. 57, 1163; O. de 
Vries and H. J. Hollendooni, J., 1919, 93t. 

P. Sohidrowite and H. A. Goldsbrough, Indiarubbcr J., 1919, 67, 269 ; J., 
1919, 188a. 

See ilnit. Bepts., 1918, 8, 317. 

•• O. de Vriee, Ann. Reports, 1017, 2, 346 ; also W. C. Geer, Indiarabber World, 
1916, 55 , 127 ; 0. de Vries, Cotnm. Cintr. Rubber Stat, Buitenzorg, 1918, ll, 792 ; 
J , 1010, 8^. 
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70 minutes at 148° C., was equivalent to a further }.>eriod of vulcniiisa- 
tion of 20 minutes ; the ]>rojH>rtioii of <‘oiiihiiuMl sulphur was unaltered, 
the roefficient of vuh'anisation throuj»hout hein^ 2'.‘i, although the stress- 
strain curve of the ** aged ” ruhln^r would nornuillv have been asso< i- 
ate<l with a coefheient of 3-1. The iiuTease in tensile strength bv age- 
ing. however, is less than that pro<lurt‘d bv an extension of the vulean- 
isation period, so that, altlMiiigh the two eurves billow the same eours<\ 
the curve attained bv ageing is shoiter. The further etlei t of ageing 
at 72'^ after the first day shows a stca»ly di'crea'^e. tind is .ipproxini- 
ately the siime whether the vulcanisation <-oeiru u nf is 2-.i. .'M. or 
1-0. On the first day, however, the effect is grcMtest for the* h‘ast vul- 
eanisc‘d satiqile. The rc'sults again dcMiionstr.ite ch arlv the insuflii ieiicv 
of any one of the* characteristics, vuleaius.ition coellicient, tensile 
strength, or (‘longation at a certain load, as an indc‘X of tlie state of 
“ cure ’ * of a connncTcial siimple of imknown age and liistorv. In 
testing sain|»i(‘s which have been vulcamsc*d in the laboratory. altcTa- 
tion by ageang need introduce no appreciable disturbing factor because 
the diffcTeiiee observed bedweem the physical rc‘sults for similar samples 
tevsted one day, and three days after vulcanisation is ecpnvalent only 
to an alteration of three minutes in the time* of vule.inisation, an4 this, 
at the portion of the stress-strain diagram involved, would cause? no 
appreciable alteration in the tcnisile .strength.''*’ 

Since the comphdion of the last report the instabilily c)f the condition 
of V d'-anised rubber has received further coinnient from 11. 1\ 
Stevcii', who has extended hi.s earlier ob.servations.’''* In comiiarative 
tests with xmlcanised mixings containing smoked sheet, smoked slab, 
])ale crepe, and smoked crepe, the more highly cured samples appeared 
to undergo an increase in the vulcanisation coefiicient, the average 
alteration for an initial coellicient of 5 to 0 being 0*5, Sam])lcs vulcan- 
ised to an immediate* maximum tensile- strength (“ ojdimum cure ”) 
corresponding with a coeffic ient betwccm -1 and b, inc rc*asecl gradually 
in strength for 10 to lb weeks, and then rapidly deteriorated, bec oming 
hard and “ perished ’ within a year or so. Samj>les vulcanised to a 
coefficient of 2 to 3 imjiroved in strength for twelve months, and then 
slowly weakened, but even after two years were .stronger tlian when first 
vuleanised. Vulcanised rubber, liowever carefully vulcanisatirin may 
have been effected, evidently beghis immediately to eliange in pliysic-al 
]>ro|>erties, and is therefore, in that re.spect, markedly unstable* relative 

* It m desirable? that the term “ ciirc '•hoiild bi* rf''trn led to the* iilU-nitioii in 
l»hysieal state, and “ vulcanisation ” tej the chcMiiical |iroic-H of combination with 
»‘«ll»hur. The terms are used with this special .siirmiir am-e in this rej^ort. 

O. de Vnes, Jnduirubbcr J., 191t#, 57, 77 ; ■/ , 1919, H2\. <). dc* Vries and 

. Spoon, Covim. Central Rubber Slat. liuiUnztirij^ 1919, 11, 814; also B. J. 
Katon, J. Grantham, and F. W. F. Day, Agrtc. Bull. Fed. Malay SUiteA^ 1918, 27, 

J-, 1918 , 340 t . 


** Sec .Inn. RepiwUf 1918, 3, 312. 
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to raw T\ibbcr, which can be stored for many years without any sign 
of depreciation cither in appearance or in its cliaractcristics after 
vulcanisation. 'I’fie experiments dcsrrilixMl by H. P. Stevens were 
restricted to a mixinj' of pure rubber (90) and sul jjhur ( 10) ; the behaviour 
of vulcani.scd mixings containinj^ technical inj^n'dients, according to a 
privat<*. communication to the writer of this Jb‘])ort, have been found 
to indicate instability of similar character, but modified in degree. 

H. J. Katon and K. W. F. Day**® also have interested themselves in 
the ageing of viihanised rubber, but have indinJed a closer chemical 
examination of the phenomena. Crumbed .samples, whether over- 
cured or not, undeiwent a remarkable increase in weight, attaining a 
, maximum in about nine months. The oxidised samples contained a 
surprisingly large* ]a‘rce‘ntage of material soluble in wat(*r, and the 
atpieous extract showc<l the pn*st‘nce of sulphur in the form of sulphuric 
acid or sulphate. The 8-shaped form (►f the curves for the increase in 
weight generally contirms the results <)f S. J. IVachey and indicates 
tlie auto-catalytic nature of the oxidation process.***’ A greater rate 
of oxidation was observed for higiily-vulcanis<*d sam[>le.s. For exces- 
sively ov(*r- vulcanised sam]>lcs the curve for tin* increase in weight 
followed ipiite a distinct course from that for less-vulcanised samples. 
1’he behaviour in general was such as to suggest that two ])roce.ssea 
were occurring concurrently, one involving an im rea.si* in weiglit, and 
the other accompanied by a le.ss etTective loss in weight ; it is not 
surprising therefore that the ap)mrent variation in the l ontent of com- 
bined sulphur followed no .simjdc course. The re.sults with uncrumbed 
8amplc.s agree with those of do Vrie.s as to the phy.sical elToet of ageing 
in its earlier stages being comparable wdth that of an extension of the 
“ cure,” but dilTer in showing a slight albeit far from connnensurato 
increase in the combined sulphur.®^ Although incom}>lcte, the inves- 
tigation .serves to emphasise the complexity of the ]>roblem of the 
ageing of vulcanised rubber, and the need for further systematic 
examination. 

Some intere.sting observations on the behaviour of vulcanised rubber 
to solvents have been mnde by 11. 1*. Stevens.®- With mereasing vul- 
canisation the degree of swelling in benzene gradually inereases. as 
also does the re.si.stanee to the formation of a permanent emulsion with 
excess of the solvent ; a stage is finally reachetl at which the limit of 
solubility is marked by the persistence of gelatinous Hakes, and beyond 

J., 1910, 339t. 

-Inn. 1918. 3, 308, 313; see also F. Kirohhof.' J., 1913, 709; (1. 

lluboner, J., 1913, 1103. 

i** See also .Ihh. lOIS, 312 ; the results of H. P. Stevens (•/., 1919, 196t) 

agree with those of ilo N’ries iu indicating that the quantity of combined sulphur 
remains practically unaltered. 

J., 191^1, lOilT. So«' also A van Iloasem, Comm, yetherlatid Oovt. In^t. for 
Aiivifiimj Hiihbtr Trade, 1918, 6, 210, 
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this stage further vuKaiiisiition raiiscs a (iiininutiun in the swelling. 
Samples of a mixture of rubber and sulphur, c ontaining !(►“„ of thw 
latter and vulcanised so as to contain <> *27 and res))ectively of 

combined sulphur, \\ln*n immersed overniirht in ben/eiu* yu'lded solu- 
tions, that from the second sample biMUg di^tm( tl\ “ rop\ ‘ ; a sample 
with of combined sulphur s\\ell»*d. and on ‘^baking broke up into 

gelatinous lumps, whilst a further sainph* with ••■ol”,, of c-ombiiunl 
.sulphur, although greatly sw<»llen. remained N\hoh* in ^pitc* of shaking. 
After storage at 30'^ (' for 3 months, however, tin* degu*e of solubility 
had ilecreused, and all four ndused to dissoKc, although each sjiniple 
yielded a consnlerabh* proportion of extiait to tin* soIvcmu. Pro- 
longed extraction of more highly vulcanised sample's at the boiling 
point of the solvent ^ave no indication of sc'paratmn of the riibbt'r 
into fractions of dilTerent d<*gn‘es of \ ulcani<at ion. tlu' vc-rv consider- 
able extract, whic-h, after drying, u*fiis*‘d to ledissoKi* m frc*sh bc'iizene, 
showing the same content of combinc^cl sulphur as the* undissolvi'd 
residue. Kx])c*rinient.s on the* swelling of a technical viilcanisc'd rubber 
in various solvents have bec*n made* by A. Dubose.*^** who, amongst other 
ob.s(*rvations. noted that a mi.vtun* of carbon Ic'tiachlondc* and carbon 
bisulphide jios.sessed greater t urgi'.-cent power than eithc'r constiituent. 

Tkciinical PAi’Kns. 

3’o the non-technical reader perhaps the* most intc‘rc*sting part; of 
the ii.bber literature is that dealing with the pioduction of manufae- 
tur(*d tubbc'r gocxls. l)c*s(Tiptions of this nature, possibly in part, 
lu'causc* of tin* relaxation of war-time .stress and restmtions, have bec*n 
unusiiallv frequent during the last yc*ar or so. As the* material may be of 
interest for referenc'p, a number of tin* subji*c ts such as rubber siiongf*,*** 
rubberin gas defence e(piipnn*iit.*’'* rubbc*rc*cl sc*ams,‘*^‘ t ypewriter platens,’*’ 
motor-tvre rebuilding,’*” solid riibbcT t yres,'*'* i nhhe r shoes. rnbbc*r 
.soles, and gein'ral riibbc*r manufaet un* *'*- may l)c* cpiotc'd. 

Pcnm'nhUftf/ ta (tasrs 

Quite naturally, rubbered fabiics for airship const met ion and similar 

Caoutchouc ei Gutta-Percha^ JUl’.l, 16, l»7sl. US lit. '.»s4.‘i. ; ./., IllIO, .'VIOa, 

64Ha, 781a, 835a. 

*• A. Hutin, Indiaruhhcr J.y Hllll, 58, ICi? A. 1C. King. MC nml ('hem. Eng 
1016, 15, 681. 

C. J. .Tohnson. Indiaruhlnr ]V(fr1d. l‘.il*l. 59, :iU2. 

J. D. Edwarcl.'f and I. L. Mc»nn*, Indvirnldur 191*1. 57, 509 

L. K. Macfadden, I tuiinrubhrr J .. 1010. 57, I M?. 

Iruixarubher World, 1910, 60, .V»~* 623. 
w A. H. King, Indiarubher J 1019.57, 749. 787. 

Indiarubher World, 1919, 60, 691. 

A. H. King, Met. and Chem. Eng., 1917, 17, 72 
w* A. H. King, ibid, 1916, 14,23, 71. 
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purpoBOA have claimed much attention of recent years, and the results 
of several investigations have been made public. The method of test- 
ing the [>crmeability of such fabrics to hydrogen as practised by the 
U.H. Bureau of Standards has beep described,''^® and the cognate 
phenomena observed in the passage of gases through rubber by solu- 
tion subniitt(!(l to discussion. Methods involving measurement of 
rate of dilTiision of the hydrogen by the loss in volume arc relatively 
inaccurate, and on account of the simultaneous transfusion of air in 
the reverse dirc*ction give results Approximating to only 70% of those 
obtained by methods based on the direct estimation of the hydrogen 
which has })enetratcd the rubbered fabric. The earlier observation, 
originating with Graham, to the effect that the permeability of rubber 
films increases rajiidly with the temperature (see also this report, p. 344), 
is conlirmed, although the relationship does not appear to be linear ; 
the additional information is given that the relationship between 
temperature and permeability is approximately independent of the 
composition of the rubbered fabric, and as an approximation the 
permeability at 15° (\ may be derived from tliat at 25° C. by use of 
a factor t)‘()5. 'Die etTect of alteration in the liydrogen pressure or in 
the hygroscopic condition of the gas during permeability tests is too 
small to bo serious, and the fabric almost invariably attains its maximum 
permeability within one hour. It is noted that, in continued daily 
testing of ono piece of fabric, a gradual decrease in permeability may 
occur, but a very marked decrease may be effected by heating to 75° C. 
for 30 minutes ; during a normal day’s test, however, the permeability 
is generally constant. The U.S. Bureau of Standards has discarded 
the combustion metJiod for determining the transfused hydrogen, and 
the final i)assing of the combustion process for this purpose would 
])robably meet with few' regrets in view of the greater convenience of 
the physical methods of determination now available based on the 
alteration in the optical properties of the air using the interferometer, 
or in its thermal conductivity using the “ catharometer ” of G. A. 
Shakespear ; the latter possesses the additional advantage of being 
readily applicable to the detection of pinholes ” in a finished rubbered 
envelope without the necessity of cutting the material. 

A statement that the extent of diffusion of hydrogen through a good 
rubbered airshij) fabric is rarely less than 8 litres per .square metre per 

J. 1). Edwards, huliumbbir J.. 1918, 66, ToS, 821. sa.l ; J.. 1919, 109a; 
aeo also (1. Harr, Rubber Indiuttrif, 1914, 205; J., 1915. 879; also W. Frenzel, 
Chein.-Zetl., 1919, 43, 530; J., 1919, 835a; also J. 1). Edwaitla and S. 
F. Pickering. J. hid. Eng, TAc/m., 1919, 11^908; J 1919, 895a. 

For a do.scri|jtion of a portable Rayleigh iiiterfcromet<?r for industrial use 
■ee M. Ponchon. Chem. and Met. Eng., 1919, 21, 392 ; also J. D. Edwards and W. 
Frenzel, loc. cit. 

Eng. Pat. 124453, 1910; J., 1919, 303a; Naturt, 1919, 103 , 275 . 
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day at 25° C.'®* renders j>ossible an interesting comparison with the result- 
obtained with a prol)ably thinner raw rubber membrane without 
any internal fabric support (this report, p. 344). and witli the figures 
of W. Uosenhain and (t. Barr for fabrics containing more than one 
layer of rubber. 

The deterioration of such rubbeusl fabrics on exposure to the weather 
has been examined, witli the conduMon tliat the rcsi^tanci* to exposure 
is greater the higher the proportion of rubber in the filire.*'*^ In view 
of the tediousness of natural weatlB^ring tests it is of interest to not<^ 
that the device of indiuing accelerate*! ageing by exposure to ultra- 
violet rays, c.»y., from a quartz mercury vapour lamp, has received 
considerable justification by a demonstration that the etTects are actually 
analogous^®®; the possible economy in time is evident from the. fact 
that it is thus possible to redine the period of weathering from days 
to a few hours with the a<lditionai a<l vantage that the ]>io**'ss is under 
complete control 

The permeability of lightly vulcanised almost pure rubl>er films, 
probably * cold-cunMl," to various gases and vapours lias rec**ntly 
l>een brought anew to the public notice, by Sir J. Ih^war in connec- 
tion with a lectun* on the problems of hy<lrogen and the rare gasew. 
Tsing an apparatus of special de.sign in which a rubber film approxi- 
mately 0 01 inm. thick, supported between discs of copper gaiiZA?, was 
subjected on one side to each gas or vapour in turn, it was found that 
vapours of ether, chloroform, and ammonia dilTiiscd rapidly, whilst to 
benzene, alcoliol, pyridine, and acetonitrile the rubber membrane 
was less permeable ; the exceptionally rajiid transmission of ammonia 
was observed as long ago as 1831 by J. K. ^lit<diell.*^^ A film of gly- 
cerin painted over the membrane checked nil (lilTusion.’*- .V re- 
examination of the resistance of rubber to the passage of various 
gases was in good general accord with the cd>sc‘rvations of the earlier 
investigators^ and serves to extend them. In the, table! on page 
344 the new figures are quoted in paialhd with those! of 'riioinas 
Graham, to the trustworthiness of whoso w'ork they form a distinct 
t^timony ; it may be stated that Graham's figure's reder tf> experiments 
w'ith films of raw" rubber. 

J. D. Edwards aiiel V. (J. lA?<lig. I mlianihh r ./.. Mil'.), 67, 1114. 

indiarubber J., lie 10, 40, 2SS.* 

Q. St. J. Perrott and A. R. Phirnb. ./. /»•/. ICny. t'hnn. TMO. II, 4:48; J., 
1919, 408a. 

M. Entat, Ar^. Chem, Aimbft., 1919, 1, 142 ; ./., 1919, 409a, IwUarufAfrr 
J., 1919, 68, 80. Proc. Roy. ImL, I9ir>. 21, .-i.-iH, 8i:4. 

J. K. MitchaU, J. Roy. Inat., 18.31, 2, lUl, 34)7. 

See also F. Steinitzer, Qummx ZetL, 1912, 26, 1020 ; J., 1912, 734. 

T. Graham, Phil. Trans., 1868, 32,399 ; J. Chem. Sor., 1867. 20,236 ; S. A. 
von Wroblewski, Ann. Phya. I87r>, 168, 639 ; also R. Ditmar, Jndiarubbfr 

J -9 1907, 84^ 86, 197 ; V. Henri Caoutchouc et Chttta-Percha, 1910, 7,^4351, 
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Rate of DijJnMon. 

ilclutlvr* (Oraltain). Kelfttivp (Dpwjir). 

fp. yior H(j cm. 

Air .... 

1-0 

1*0 

ppr day (Otwar). 
2*0 

Nitrogen 

0-87 • 

()*f)9 

1*38 

Carbon monoxide. 

()-‘KS 

0*9 f 

1*88 

Helium 


1 *75 

3*5 

Argon 

- - 

1*28 

2*56 

Methane . 

1*87 

- 


Oxygen 

2*2d * 

2*0 

4*0 

Hydrogen . 

1-7U 

5*1(1 

11*2 

Carbon dioxidt* 

1 1 H.d 

no 

28*0 


Thr order of ditTii.sil)ility for the different gases follows no obvious 
law, and tJie absein e of any simple relationship between the rate of 
diffusion ami the oth(‘r properties of the gas, NNhich is particularly 
noticeabh* in comparing helium, hydrogen, and < arbon <lioxide, confirms 
the view that the main controlling factor is the, solubility of each gas 
in rubber. With rise in temperature the diffusion becomes more 
marked, the relation between the temperature and the logarithm of 
the rate b<*ing representable by a .straight lim‘ ; a distinct break, liow- 
ever, occurs in the *’ curve ” for each gas at 0" (’., and tlie suggestion 
is made that this may ])ossibly be due to water present in some form of 
colloidal association as a constitiUMit of the rubber membrane. Although 
this explanation may seem a little strained, it is remarkalile that quite 
independently the importance of the presence of traces of moisture 
for the diffusion of carbon dioxide through rubber has been mooted. 

Syxthktio UumiKU. 

Now that definite information is available as to rei'cnt progress in 
the production of rubber by artificial chemical processes, even those 
who held an unfavourable view of the likelihood of an early replacement 
of the natural jiroduct by synthetic material have ]>ro]>ably been sur- 
])risod at the decisive manner in which their opinion has been justified. 

On the other hand, the attractive appearance of the raw synthetic 
material must have mpressed those who have seen samples. 

As is well known, rubber-like products liave been artificially prepared 
by the polymerisation of various hydrocarbons represented by buta- 
diene ClI.,:rTT('lI:CH 2 . and its methyl derivatives such as isoprene 
* CjHg and I d-dimethylbutadiene C«]l|o third naturally 

yield products of different elementary composition from that of pure 
natural caoutchouc. The polymerisation process wnll occur spon- 
taneously or may be accelerated by the catal\’tic influence of metallic 


V. Rodt. Chem.-ZnU 1914. 38, 1249; 1015, 187, 

Indiarvbber J., 1919, 57, 1011, 
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sodium or by warming with acetic acid."* During the past five years 
the material of greatest promise lias been that derived from dimethyl- 
butadiene by sjiontaneous polymerisation at approx iliiately 00 ° 
the process, liowevcr, being very sjow."' The necessarv dimethyl- 
butadiene was obtained by the reduction of acetone \\ith aluminium 
and sodium hydroxide, the j»inacone (<’H ,).:(X()II)*(’(() 1 I) (0113)^ pro- 
duced being su))sequently dehydrated witli.forination t»f the diniethvl- 
butadiene, (Tr2:C(CIfj)-C((’ll3):CH2. “ Methyl-rubber '* is obtained 

from this as a very tough, colourless, transparent mass, but the pro- 
perties of the material * are generally so disappointing as to confirm 
tb Steinunig's statement that the molecular struct me of such artilii ial 
rubber is not identic'al with that of natural rubber J”* 

In a recent account of tlie (lerman war-time use of this synthetic 
rubber,"** it is stated fhat the material was uiubwirablv jirone to 
oxidation and averse to vulcanisation, but that both tlmse ilisad vantages 
were remediable to a large extent by the additir)n «)f organic vulcanisa- 
tion catalysts such as aldehyde-ammonia or the aihlitive (umpound 
of piperidine with carbon bisulphiile. In addition to this, however, 
the methyl-rubber is remarkably resistant to masticati«m and to sol- 
vents; in examining a .sample, the writer has observed that uqjess 
excessively worked the material riduses to dissolvi*, but swells enor- 
mously, and in benzene, for (*xample. forms a jelly containing almost 
ir» times as much solvent as lubber. The solutions w'lum made are 
surprisii gly fluid, and it is of intere.st that with p(‘tioleum naphtha 
there is no sign of turbidity (compare p. 321 ). 

The most satisfactory products obtained from this methyl-rubber 
appear to have been vulcanites, in which the unsaturated condition cd 
the molecule is almost entirely removed ; the productifin of aciaimiilator 
boxes for submarine work is stated to ha\e be«-n particularlv succi'ssful. 
Soft rubber goods such as packing sheet, rubbered fabrics, wire-insulat- 
ing material, and tyres, w'ere also mad(‘. but the v« iy paiiial success 
can be judged by the nei essity to add clast i< ators ” or oily materials 
for the purpose of softening the methyl-rubber. Solid tyres even then 

V. I). Harries, AniutUn, 1911, 383, lo7 ; ./., IlHl, 1U7'1. 

C. Duishorg. Z. Klekirochcm.^ 19IH, 24, .'Uill ; 7., IKSa ; ./ Ind. Ung. 

i'h-m., 1910, 11, SIO ; Tiniejf Eng. Suppl, 1019, 15, I7r». 

• It will be noted that apart from it‘» ph>‘-i« al pioperties. Hmk ff)rm of Hyiithetic 
rubber can bo readily distinguished from natural rubber hy the fact that it^ forms 
a tetrabroinido containing only orr',, cd bnunine, \vhen*as caoutchouc 

tetrabromide CjoH^gBil contains 70-2'\, ; in the ostiiiiation of rubber by the tetra- 
bromide method, the analytical conversion factor for methyl rubixjr will there- 
fore be considerably greater than for patural rublxT. 

G. Steimmig, Ber., 1914, 47, 3.j 0 ; 1911. 209; aNo H. Staudinger, 

Bchu'iiz. Chem. Zeit., 1919, 1, 1, 28, 00 ; J., 1919. 428 \. 

Ituiiarubber J., 1919, 68, 305, .348, .391, 433; J., 1919, 730a, 

1919, 209b; Ann, Repts., 1918, 8,301. 
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exhibited a serioiu tendency to harden in cold weather, although they 
regainefl their pristine softness on warming, and it was necessary to 
issue instructions that synthetic rubber tyres were to be stored in rooms 
protected against frost, and that, when resting during cold weather, 
vehicles fitted with them were to* be supported on “ jacks ” so as to 
relieve the tyros and prevent permanent local deformation ; in use also, 
the tyres wore away by disintegration rather than by abrasion. Still 
less success attended the attempts to produce inner tubes for pneumatic 
tyres. # 

In spite of the failure of synthetic rubber, during the exceptionally 
favourable period which has just passed, to rise to the expectations of 
its more sanguine supporters, the fact must not be overlooked that the 
practical trial to which it has been submitted must have served to show, 
more clearly than many years of academic research, the nature of the 
chief weaknesses in the product at present obtainable. The most 
important problem appears to lie in the control of the polymerisation 
process, nr at least in the suitable adjustment or modification of the 
final state of polymerisation (see p. .320) ; with a greater command of 
this stage of the operations it wouhl be possible to a})proach more 
closely to the characteristics of natural rubber. 
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LEATHER AND (SLUE. 

By F. (’. Thompson, 

Ij'ather Industries Dejxirtment, rnieerslti^ of lAvds. 

No feature of the year 1919, within the field covered by this lie port, 
has been more striking than the earnest effort made to bring about 
closer co-operation between chemists and manufacturers. There has 
never been a time when tanners were so fully awake to the ne»‘d of 
utilising all available scientific knowleilge, nor when chemists so much 
lealised the necessity of taking a constructive ])art in the building U[) 
of leather technology. When tanners einployeil clnunists in former 
years it was usually for pur|K)ses of controlling proc(‘sses and testing 
raw materials, and the chemist himself was often content with a sco|>e 
so limited. Now” it seems to be almost universally realis(*d that 
future discoveries are likely to come from the clu'mi.st, and that the 
whole iiiHustry in this country depends U]>on him to no small extent 
Many firiJis now employ chemists mainly for reseaich, and at h'ast 
one has a research department, whilst a British Leather Manufa<*t urers’ 
Kesearch Association is in procM\ss of formation. Conferences have 
been held during the year in which both chemists and manufacturers 
have taken part, such as, for instance, the conference on tin* chrome 
tanning industry held on July 17 at the general meeting of the Society 
(sec J., July 31, 1919, 2G4-271t). Such gatherings are likely to be 
frequent in the future, and will be productive of grr-at benefit. 

Raw materials have been the cause of much difficulty an»l anxiety 
on account of scarcity and high prices, though with increased shipjang 
facilities the scarcity was not so pronounced as during the war. (Ireat 
attention is .still being paid to the conservation and exjdoitation of 
natural re.sources. The (^Jovernmeiit has apjiointed a Committee, ^ to 
ileal with the warble pest in every j)ONSible way. Farmers and others 
are to have literature on the subject revealing the loss caused by the 
tty and showing them how they may do much to protect their cattle, 
whilst a thorough investigation is to be made of methods for eradicating 
the trouble. Several features of hide supply noted in last year's Report 
are still engaging attention, e.g., the attempts to minimise preventible 


‘ Soc. Leather Trades Chem., 1919, 3, 20, 
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ioHH and damage of hides through bad flaying, branding, cattle-tick, 
etc. 

Natural tarlning materials arc being energetically exploited in 
India ^ and Australia, to a great, extent under (Jovernment auspices. 
At the Leather Trades’ School, Washerman pet, Madras, experiments 
have been made, to find barks, etc., that can be substituted foravarain 
(tarwad, Caasia auricnlata).* Though this material is likely to be always 
the most important in South India, it is di^sirable to have the supplies 
supplemented, and good results have been obtaine<l with the bark 
of Anogeissus lot I folia. The mangroves arul wattles of India are also 
under investigation. Much work is being done by the research station 
at Ksociet, CJentral India, and by the enterprise of ])rivate firms. The 
leather industry in India is developing very rapidly ; and many modern 
tanneries are being opened it) which chemists are taking an important 
part. In Australia private firms and the (Jovernment are investigating 
the natural tanning materials of the continent, and as in India, the 
need for cultivation is not overlooked. F. .V. (’oombs® states that 
although there are larg»‘ supplies of tannin in the various eucalypts. 
much of it is of little use. Ijiquors prepared from E. sufaraphlola 
dill, not penetrate hide in ten weeks. Mallet {E. occitlentalls) though 
rich in tannin is very slow, and gives a brittle leather when used alone 
in pit tannages. Its principal use appears to be as an adulterant. The 
wattles are much the best materials, being both abundant and rich in 
tannin. 

(Jreat efforts continue to be made to establish the chrome tanning 
industry juore firmly in this country, and appear to be meeting with 
considerable success, and goods are even being exported to America. 
(Mirome, tanners especially are alive to the importance of chemistry 
to the industry. 

UiDK.S, IllDK StRUCTUKK, AND WkT WoUK. 

The Seymour- Jones process for hide sterilisation by means of formic 
acid and mercuric chloride has been severely criticised by V. (xegenbauer,^ 
who, however, did not experiment on hides but on anthrax cultures and 
spores, (irowth was obtained after JO day.s* action of a 0*02% solution 
of inercurio chloride in combination with as much as 5% of formic acid. 
. Anthrax a])ores treated by the Seymoiir-Jones method proved pathogenic 
when introduced into guinea-pigs. It is natural to su])|X)se that 
sterilisation is more difticult in the case of hides than ^^ith cultures in 
nutrient media, and Gegenbauer’s conclusion \% that for practical 
concentrations of acid and mercuric chloride, and reasonable times of 
action, the method is in no way effective. R. R. de Silva * proposes 

* J. Amer. Leather Chem. A/tsoc., 1919 , 14 , 26 , 351 . * J., 1919 , 70 t 

* Arch, Hyg., 1918 , 87, 289 ; J., 1919 , 429 a . 

* U.S: Pat. 1304030 ; J., 1919, 507 a. 
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to sterilise hides by treatment (before drying out) witli coj>[)er sulphate 
solution. There is i>erhaps here a danger of a tanning effect that might 
render subsequent processes difficult, and which rules oift many means 
of disinfection, such as the use of formaldehyMle. The problem of hide 
sterilisation has jiroved one of the most difficult in the whole of leather 
technology and it is urgently necessary that further w’ork be at once 
in.stituted, in order that a constant danger to h'ather workers may 
be removed. 

A. Seymour- Jones continues his work on skin ])hysiologv and 
gives methods for cutting hide sections. He deprecates dehydration 
by such means as alcoliol, and jirojioses centrifuging, or gentle and 
continued compression lietween layers of blotting ]»aper until the skin 
has the consistency of cheese. The material is then imbedded in 
paraffin wax of in. pt. not above IffO^ F., after which sections are 
cut, best with a rotating disc razor of stainless steel used in a Minot 
microtome. 

W. Moeller^ proceeds on the basis of his views on collagen struct ifre ** 
and on tanning, to put forward a theory of leather structure. 'riuTe 
are four comjioncnts normally, the collagen mii’ells, the micells of its 
decomposition jiroduct, the ]ie|>tiser, and the jM*ptised tanning solution. 
The second and third of these may he ]»artially or entirely absent ; 
when jiresent tlie jieptiscr forms a solid solution with the (collagen 
niii’ells. The peptised tanning solution is dejjosited tm the collagen 
micells, perhaps regularly in layers of crystals. These views are 
not likely to be very useful to leather teciiiiologists generally until 
they are developed in a clearer form with the necessary experimental 
evidence and illustration. 


('onsiderablc interest has been centred in practical methods of 
liming hides, and means for securing circulation of liquors and con- 
sc(|uent acceleration of the jjrocess arc becoming mon* widely ado]>led. 
In A. N, Walker's^ process hides are hung in the lime pits, c.y., by hooks, 
Jind water is run in. The water is then agitated by means of air blown 
in from tubes acro.ss the bottom of tlic vat. When the hides are 
thoroughly^ washed the w^ater is removeil and liiue-liquor run in, which 
is agitated by the same means for, the .*V4 days necessary liefore un- 
hairing. The air pressure needed is about 2 atiiios., and about 15 h.-p. 
is needed to deal with 1000 heavy hides weekly. It is hop'd 
to hang the hides ,on frames that can be lifted from the pits 
bodily’’, and traiisjxirtcd by overhead cranes C M. Owen secures 

• J. Soc. Leather Trades' Chem., 1919; 8, 85, 107. 

* CoUegium, 1918, 277. mi 33.3, 3G5 ; ./., 1919, 835a. 

** See Ann. Bepts., 1918, 3, 326. • Eng. Pat. 124992 ; J., 1919, 331a. 

Eng. Pat. 128461 ; J., 1019. 649a. 
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circulation of lime liquors by means of paddles on horizontal shafts 
at the bottom of the pit. 

Bdtimj. 

So far one of the most successful princi[>les in making artificial 
bates and jniers has been the use of trypsin, an enzyme which under 
normal cireumstam-es is without action on true hide substance but 
which attacks and dissolves the elastic libres of the skin and also any 
cementing proteins that remain* after liming. It is noteworthy that an 
English product of tliis ty])e, i.e., ‘‘ l*ancreol,” now on the market, is 
proving very useful, and is likely to supplant the Oropoii of pre- 
war days, 'riie jirocess of L. 11. JVyrachc and O. V. lladly embodies 
the same |)rinciple. Tiie pancreas of animals is tlioroughly extracted 
with successive quant ities of acetone, from which it is freed by evapora- 
tion and then reduced to the fme.st possible powder. The same may 
be done with the mucus of the small intestine. The material thus 
jireimred may be used alone or with some inert material such as cellulose, 
at a temperature of 30°-#)® (\, at which temperature trypsin is most 
active. 

' Tv\nnin(j and Extkact Mani/factituk. 

Although synthetic tanning substances are in us great demand as 
ever, there has })een a lull in the ])atenting of new ones. The more 
obvious possibiliti(‘s on the lines indicated in the last llejmrt appear 
to have been fairly thoroughly worked out. A good summary of 
all the work on this subject is given by H. Bamberger,^- and another 
by E. NihouP^ describes the practical aspect. E. Schwarz^"* patents 
tanning by means of a bath of a carbnzolesulphonic acid, and this is 
almost the only patent of its kind to report. Iron tanning, in spite 
of the disa[)j)ointments of the past, is still the subject of experiment, 
and V'. Casahuri describes his researclies in some detail. After a 
review of previous work he enumerates the following points as note- 
w’orthy. (1) Normal ferrous and ferrie salts have no tanning action ; 
(2) a ferric salt rendered suUieiently basic gives a thin and brittle 
leather ; and (3) the ferric salt in such n condition readily acts as a 
cat^vlyst and brings about harmful oxidations in the leather. In his 
own experiments, in which four liquors were tried, Casaburi obtained 
the best result^s with a huvsic ferric sulphate liquor obtained by acidify- 
ing a ferrous sulphate solution and then completely oxidising with 
nitric, acid. After tanning in this liquor the leather was well washed 
in water and steeped for 2 hours in a solution of sodium sulphate at 

“ Eng. Pat. 120298 ; J., 1919, 189a. 

CAeni.-Zeif., 1919, «, 318; J., 1919, 647a. 

» Chim. el Ind., 1919, 2, 1024 ; J„ 1919, 917a. 

U.S. Pat. 1289260; J., 1919. 189a. 

Soc, Leather Trader"* Chem.y 1919, 8, 61, 74; «/. , 1019, 647a. 
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40® C. After a secoiai thorough washing the leather was lightly 
oiled on the grain and dried Analysis showed the leather t-o contain 
fi l7% of ferric oxide and hS-S*',, of hide siihslanee Aj)|>arently the 
leather was of good (luality though notliing very definite is said on this 
head, and it will be interesting to know how the h ather keeps on storing, 
as ])ennanent good quality has not been a feature iron-tanned leathers 
so far 

An interesting ])oint in this exp^Miimuit was tliat the irtui litjuor had 
the safue basicity (i.e. ratio of iron to ^ulphurie a» iti) after use as when 
ni.ule up. Kerric chloride an<l ferric acetate Inpnus prov«*d useh*ss. 

In Negitable tanning most of the developments have been in the 
mechanical side of the process, ami aim at inciease«l spi'cd of produc- 
tion through (juick<‘ning the atlual tanning and diminishing the hand- 
ling of goods. K. (iilardini patents a jiiocess by which tan licjiior 
is forc(‘d through liide by high pressure ; tanning is completi* in a few 
minutes. This process reminds one of Miintz and Kamspaidier’s 
method of tannin analysis, in which the tanning infusion was detannised 
hy exaetly the same means. A. N. Walker and (1. Kandall have 
j>atenti‘d deviees for causing circulation of tan Ihpiois in pits by means 
of compre.ssed air. The foniier of these has already Immui described 
under liming. The latter ju'oce.ss involves sus|)ens]on of tlie hides 
from a frame over the pit, and the compressed air is intioducoil by 
perforated ])ipes along the bottom of the pit The Inpiors are thus 
ke})t in motion and insoluble matter does not setth‘ out. K. Kay 
has patented a means of circulating liquors through u series of pits, 
whether for liming or tanning. S. Saxe patents the use of oeage 
orange wood extract for drum tanning after hides have been partly 
tanned in weak vegetable liquors. This is a coiii|>aratively new 
iiiatcrial, showing a high content of tannin by the ordinary method of 
analysis and apparently closely related to fustic. It has a very decided 
effect in brightening the colour of vegetable-tanned leather, ])articularly 
when mangrove or quebraclio has been used, and is of course quite 
liarmless, which cannot be said of some methods for bnglitening colour. 

Sulphite-cellulose or “ spruce extract ” is not a new' material, but 
IS coining now* into greater prominence as better products arc becoming 
available, princijially from America, Whilst it cannot of course be 
used alone, there is no doubt that* excellent leatlier can be made by 
using quite considerable quantities in conjunction with other materials 

pro\nded that the sulphite cellulose be of good quality. 

• 

Eng. Pat. 114631 ; J , 1919. 297a. 
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All tanners who have the nitrogen content of their leather systematic- 
ally detonnined during progress through the tanyards are aware that 
tanning is inuc'n more rapid in the early stages than later. New exiieri- 
nients by A. Rogers and O, Ricjthof fully bear this out and show 
that half the total absorption 4)f tannin is effected in the first 16-30 
days. When the hides arc halfway through in res]>ect of time they 
are about four-fifths tanned'. It is obviously a serious error to assume, 
as is often done in co.sting, that the goods are on the average half 
tanned. ' 

A most interesting ])a])er by (’. F. (’ross, (.'. V'. Greenwood, and 
M. (.’. Lamb deals with the principle of restrained tannage, a principle 
substantially incorporated in Turnbull and Carmichaers patent, noticed 
in last year's Re[)ort, for tanning in starch solutions. A colloid is 
used which has aflinity for the tannin, but which will part with it to 
the hide. Thus, if strong liquors containing such a colloid are pre- 
sented to the hide, there is no rapid over- tanning of the surface causing 
case-hardening and ])reventing ptuietration. Although the immediate 
surface will b«‘ more slowly tanned than in the absence of the colloid, 
because the hide can only take up tannin us the colloid releases it, 
yet complete tanning is very rapid as there is no obstacle to penetration. 
Various methods of applying this principle are described. One is to 
drum the hides for 2 3 hours in strong gum-tragasol jelly, until they 
are thoroughly impregnated, and . then to treat them with strong 
tanning e.xtract. In this case the reaction takes place in the hide, and 
the interstices of the leather are filled with the tannin-tragasol com- 
pound. The final product has a smoother texture, greater weight, 
higher resistance to water, and brighter colour than when tanned 
without tragasol. The colloid may also be similarly employed with 
equal advantage in chrome tanning. To the writer the principle 
appears to oiler great jiromisc of wide practical utility, and merits the 
careful attention of the tanner. Though it appears to oiler the greatest 
advantage in the tanning of heavy leather, it will also be of importance 
in light leather manufacture, even though rapid methods are already 
in use. 

A ])atent of iiiqiortance is that of O. Rohm for a new alum, salt, 
and Hour tannage. Instead of the usual egg-yolk Rohm uses a sul- 
phonated oil, from which the soaps have been removed for the most 
part, and dissolves it in a volatile solvent. The sulphonated oil has, 
like the cgg-yolk, emulsifying and lubricating properties, and its price 
is very much lower. 


-* .hurr. Lcaihrr Chttn. 1918, 13, 520; J., 1910, 153a. 

J. -■‘Imrr. Leather ^Chvtn. 1919, 14,20. 

-* J. S(H’. I>ycr,'i ninl (V/.. 1919. 35, 62 ; t/., 1919, 264 a. 

Ger. Pat. 308386 . J., 1919. 189a. 
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Oth«T patents ol less intere>t include that of L, Mauerhofer who 
treats leather in a fulling mill with gelatin solution and nitric acid, in 
order to replace hide substance lost in earlier processes. Probably 
the protein-coagulating power of ni^tric acid is here bn)ught into i)lay. 
K. T. Dovan treats leatlier witli lead acetate and barium acetate 
in acetic acid solution 'I'he [lurposo <»f the treatment is to give hard- 
ness and water-resisting piopeitie^ to the hsither. It is dithcult to 
sec in these two patents the aj)])licatiun of any useful principle. 

Two patents have been granted foi ihe |•H‘paIatlon of basic chrome 
Inpiors. .f. K. Bhukey ]»atents the naimtion of ln'xavalent chrom 

Him compounds by means of aci<l and wa^te organic mattcu, <* (/., spent 
tan, w'aste leather, bark <lust, etc. This nu'thoil cannot have been in 
j»nnt before, but was (Hutainly well-kimwn to tin* writiT and many 
»>thers as it has been ivgulaily given in lectures at la'eds for many 
years past, and (‘an be seen in students' not(‘-books. The same may be 
said of E Mevzonniei's jnoee.ss in wliich biehromati'S an* reduced 
by ^odium siiljiliite and acid, and then render'd basic bv means of 
furtluT additions (jf sulj>liite. Indeed it is hard to nanu^ a reducing 
agent in ordinary u.se that will not produce a nsabh* ehroim* li(tuor 
The following lid is no doubt incomplete : Sulphit(‘s. bisnl|>lyt(*s, 
sulphurous acid ; suljihides, hydnisulphides, hvdrogcn sulphid<‘ : 
thiosulphate.s ; nitrites; arsenious acid ; hydrogen ptu'o .vide ; stannous 
chloride ; ferrous sulphate ; all (‘cllulosic materials, e.y , saw- 
dust, sh t VI ngs, s|K*nt bark, I'te. : earbohvdiates. c </ , sugars, starclu's ; 
{•roteins ; most other casilv oxidisable organic siib.stances. c.(/., alcohols 
and fats. In a process pateiittsl by t\ Blane,**^* chromic, acid is reduced 
by sawdust, or cotton and papei wMstc. or anv ccllnlosic niat(‘rial. 

.M. r:. T iamb ])atents a piocess for the impoilant purpose of strip- 
ping, /.c., (h‘-tanning. < hiome leather, in ordci that the hide substance 
may be utilisj'd for glin* manufaetnre. Tbe disintegrated leather is 
washed and dried, and tn'atod {<^r 18 lioiiis with a 15 solution of 

organic acids containing two or more hydrowl groups, the beat acid 
being oxalic. Chromic hydroxide may be precipitated from the solu- 
tion, and the hide is washed in wt^ak alkali and given the usual liming 
for glue making. The m(?thod is stated to give excellent rcsultSf 
and under favourable circuni8tancc.s to yield liide suitable for the 
nianufacture of gelatin. A. WoliT for the same purpose uses a 
much more dra.stic jirocedure. The cliromc leather waste is dissolved 

*aig. Pat. 118120; 1919. 830 a. 

Eng. Pat. 120938; 1919, 591a. 

Eng. Pat. 131772 ; J., 1919. 783a. 

Eng. Pat. 12378.7; ./., 1919. 431%. 

Kng. Pat. 120049; J., 1919, 83a 
" Eng. Pat. 132864; J., 1919, 572a 
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at 8()®- 90'* ('. in at U'aHt its own weight of 5% sulphuric acid. After all 
soparatcd fat is removed, chromic hydroxide is precipitated by lime. 
From the filtrate gelatin is then obtained, after removing the lime. 

The manufacture of tanning extracts is a developing industry, which 
has been sjMM ially stimulated by the di8a])pearance during the war of 
many continental extracts, it may ho stated that in several parts of 
the Kmpire, c.//., India, South Africa, and Australia, elTorts are being 
made to huild up an extract industry, and men competent to undertake 
such work are. in great demand.* Jhirks, etc., are not only more thor- 
oughly exliaust(‘d in extract factories than in tanneries, but much is 
saved in shij)ping and freight charge.s, and spent wood can be more 
advantageously utilised, (.’ertain materials that otherwise could not be 
})rofitably used on account of low tannin content can be utilised for ex- 
tract manufacture. An interesting ])atent dealing with extract manu- 
facture is that of K. Silberberger,^''* who finds that if pine bark is first 
extracted with a resin solvent such as benzim‘ with a boiling ])Ointof 
or slightly above, the subse((iient yield of tannin on extraction 
with water is increased by 1*5%. Smaie and Whidika^* describe a method 
of prejiaring solid extracts from romparatively weak liquors. The 
process is one that was originally u.sed for milk eva])oration. The cold 
liquor of strength H-G" lb is atomised in a cold (‘liamber from which 
the water vajsjur is eontinually and rapidly removed by suction. 
The extract settles in jiowdered form on the floor. By this process 
there is very little op])ortunity for ihanges to take place in the pro- 
perties of tbe tannin such as darkening or insolubilisation, which occur 
at comjiaratively low tcmjieraturcs if there is long exposure. An 
extract jirepiired by this method preserved exactly its original colour 
and (omjjositioii as found by analysis, and the moisture was as low as 
7-6%. C\ T. (lalcy and (). Hictliof show very clearly that the sugar 
content of tanning extracts increases when liigher extraction temjicra- 
tures are used. An extract juvpnrcd at 143° C. in autoclaves contained 
four times as much sugar as one prepared at 99° C., and over twice as 
much j)er unit of tannin. Tliis is probably due to the breaking up of 
cellulosic constituents of the wood. Commercial extracts made in 
autoclaves always contain more sugar than those made in open leaches. 

A new ty])e of fat liquor is described by 0. Rohm,®® in which the 
emulsifying agent is not soap or sulphonated oil, but finely-divided 
colloidal clay. If oil or fat is ground up with the clay it will then 
readily mix with water without any separation, and can be directly 
used as a fat liquor for tlie lubrication of the Icattier fibres. This is 
an interesting and important application of comparatively recent 
Boientifio work on oil emulsions. 

” Eng. Pat. 130010; J., 1919, 689a. Oerber, 1019, 46, 189. 
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Analysis. 

Tauuui Aiuili/ftis. 

J. A. VV’^ilson follows up a ])n'v!ous papor*' on tho inllii»*noo of 
elertrolytos on t-lio dptorminatioii of non-tannins l»y showing how the 
pn*senre of (‘alriuin sulphate may roinplrtrly u])set a tani\in analysis. 
This suhstanre was ehosen on aecount of its finpuMit oceurnMice in 
tannery waters, tliouj^h its intluenr(‘ is /• implex, inereasinj; the amount 
ot insoluhle matter as well as of non-tannins. In the first place a 
solution of calcium sulpliate was analysi‘d for non tannins 
and showed 117% of tlie total calcium sulphate present, ])rovin^ that 
the hide powder had had the effect of <‘onccnt ratin*.; the e.xternal 
solution. Two solutioi/s of 11-3 grms. of (piehracho extract were 
made up for analysis, one with distilled water, the other with OOr)”;, 
calcium sulphate solution. The fij'ures for the two analyses in tlie 
above order were : total solids, 18-31, soluble matter, 17-23, 

; insoluble. 1*11, 2-51)% ; non-tannins. 11 -Of), 1112';', ; 

tannins, 36-23, 35-52“,, i /.c., a loss of tannin of 0-71%. Cah ulation 

from the result with the simple caleium sulphate solution h*d to the 
e.vpectation of a loss of 0*75“ tannin. It seems obvious that taiftiin 
analysis cannot be put on a footing even empirically sound until some 
way IS devisetl of allowinj^ for the ])resence of electrolytes. Ji(‘sults 
by the present method in the ca.se of certain synthetic tannins (-ontaininj; 
a high pcM entage of sodium sulj)hate must be* very far from the truth. 
When Wilson’s tw^o filter(‘(l solutions w'ere analy.s<‘d by the Lbwenthal 
method, i.e. titration with permanganate solution, the tannin found 
was 33-3 and 28-6%, The two solutions analy.sed in tin* .same way be fore 
filtration proved to have each the same tannin (‘tintent. 

An oxidation method for tannin analy.sis is describ(*d by F. T. Ijoe,®*' 
who modifies Jean’s method by using iodine in the same way as per- 
manganate is used in the IjowTiithal method. The Lriwenthal factors 
arc used, and the method gives results quite good enough for tannery 
control, for which it is intended. 

U. Baldracco wushes the jiresent official gravimetric, method to be 
modified w'ith respect to the method of chroming liide jiow'der for use 
in detannising. The method now used he regards as too troublesome. 
His proposal is to use a jmwder lightly chromed in manufacture and 
to w\ash it with a quantity of the tannin solution, after w'hich a further 
quantity of solution is detanni.sed by the wet pow'der. Baldracco 
claims that it gives results in complete accordance with the official 
method, and that it is much less troublesome, but this is contested by 

” Ann. Repts., lOIH. 3, 332 ; ./., 1919, I.ViA. 
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J. G. Parker, who haH c&rrictl out analyses with Baldracco*s owi 
powder. A great difficulty with lightly-chromed hide powder is tha* 
its absorptive proj>erties alter on long keeping. This defect has pre 
vented its adoption in the past, ant^ so far no remedy has been devised 
There is little doubt, however, that advances in knowledge since 190' 
have, been so considerable as to render it advisable to re-open thi 
whole question of (piantitiitive tannin analysis, and many worken 
are anxious that this should he done. Whilst the princijde of reckoning 
as tannin all that is absorbed by'hide powder under standard condition« 
is much the soundest t hat has yet been put forward, considering th< 
object of the analysis, there arc several important details in whicl 
improvement could 1 h‘ (‘ttected. Amongst several suggested by Prof 
Procter to the writer are the following: (1) acidity of liquors, whicl 
has HO far been ignored, though it may easily outweigh the alread) 
regulated aeiflity of the hide powder, and which nuist in the light oi 
modern colloid chemistry exert a marked influence on absorption: 
(2) the question of insoluble matter, much of which as at ])resent esti- 
mated is capabh* of tanning ; and (3) colour measurement, the present 
method not allowing a calculation for a solution of another strength. 
Tlu^ difliculty with 4‘lectrolytes has been already mentiom‘d. 

R. H. Wisdom and W. A. F<‘hh‘r find that unchromed hide powdei 
gives reflults comparing favourably with those obtained with chromed 
powder if a slightly more acid li(pior be used and the time of ahakinfl 
be increased. Other workers ])oint out the importance of having 
kaolin free from aeid-soluhh* matter when it is to he used with tannin 
solutions. It is not sufficient that it should be free from water-soluble 
impurities. 

In the difficult region of qualitative tannin analysis there have been 
several papers ]uiblished. K. Ija\iffmann has studied the pine- 
shaving jihloroglucinol reaction and tinds that it gives roughly the 
usual separation into catechol and pyrogallol tannins, the test being 
generally positive with the former, and negative with the latter class. 
The same author ** lias substituted furfural for formaldehyde in the 
usual condensation test, and obtains brown precipitates which give 
on weighing furfural precipitation numbers ’’ closely agreeing with 
the corresponding formaldehyde numbers. If to the filtrate from these 
precipitates iron alum solution and, solid sodium acetate be added, a 
bright green zone is obtained with catechol tannins and a violet zone 
with pjTogallol tannins, (k M. Kernahnn in submitting a report 

J. Soc. Leather Trades' Chem., 1911>. 3, 199. i 

J. Amcr. Leather Chem. Assoc., 1919, 14, 239 : J., 1919, 472a. 
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of a Committee, states that sulphite-eellulose eannot be distinguished 
from synthetic tannins by either the cinehonino nr the p,-nitraniline test, 
and that if a material gives a positive Pmeter-Hirst test (»’.e. with aniline 
and hydrochloric acid) for sulj)hite-cellulose the best verification is a 
high non-tannin content, as that of syntans is low. This the writer 
doubts, as he has handled syntans containing of non-tans, and a 
further complication is that the l*rocter-1Iii>t test may be positive 
with sulphited extracts having a low non-taiuiin content. 

Jji’athf'r A nalys is. 

X number of papers on leather analysis liave appeared during 1010 
of which perhaps the most imjiortant is the repoit of the committee of 
the American Leather riiemi.sts' Assoriation on the extraction from 
leather of oils and fats.^‘' It aj)]H‘ars t<j be ]>roved that oxidised and 
.sulphonated oils arc not completely extracted from leather by petroleum 
spirit, and that chloroform is a much better Milvent. An experiment 
in which leather was (‘xtracted before and after fat-lifpioring showed 
that chloroform extracti'd a much gri'ater excess in the second case 
than did petroleum sj»irit. An objection was raised that cliloroform 
dissolved chrome soap, but it was fouml that this was etpially the case 
with p(‘troleum spirit. It is suggest<»d, however, that it may be advis- 
able to have another solvcmt for sole l<‘ather. as cliloroform ajipears to 
extract ome of the excess tannin, and on evaporation h'aves a very 
dark resui'io. The superior ellicienc.y of c hloroform, however, for fat 
extraction is clearly proved and it is verified by F. F, V^'itch and M. 
0. llunt,^^ who have ex[)erimented with mixtures of sand and known 
amounts of fat. Petroleum s}»irit is only satisfactory for ])arafiins and 
petrolatum. 

The determination of w'atcr-soluble matter is dealt with by R. 
W. Frey and I. D. Clarke ^ and by H. C. Reed and J. 13. (Uiurchill.** 
The former authors .show conclusively the insufficiency of 3 hours’ 
extraction even when, as in the United States, two litrc^s of water is 
used. Taking as lfX)% the amount extracted in liours, the amounts 
removed in shorter periods are as follow's : in 3 hours S5-9r)%, 

, 4i hours 92-91%, in 6 hours 9G-7-97-4%. Probably not more than 
80% is extracted in 3 hours with ope litre of w’ater. The same authors 
also find about 0-9% increa.se in water-soluble matter for 5"" C. increase 
in extraction temperature between 45*^ and bfi"’ C. Reed and (^hurchill 
describe an ingenioys apparatus for automatic extraction which gives 
excellent results. 


« J. Amer. Leaihtr Chem, Assoc., 1919, 14, 140; 1919, 3S0a. 

ibid., 1919, 14, 607 ; J., 1919, 835a. 

ibid., 1910. 14, 488; J.. 1919, 836a. 

ibid., 1919, 14, 133 ; J., 1919, 380a. 
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The imjMjrtant detorniination of free mineral acid in leather has 
af^ain been worthed on by a C’omrnittee ^ and a slightly modified form 
of the Procter- Searle method la recommended. Care should be taken 
to treat the leather with a considerable excess of sodium carbonate 
solution, and aft(T evaporation and ignition the ash is digested for 
some time with the equivalent amount of sulphuric acid before titrating 
with carbonate for excess add. U. F. Innes has shown that the small 
amount of siiljihur ]/resent in many chrome leathers is completely 
extracted by petroleum spirit, and that a further extraction with carbon 
bisulphide is superfluous. A. Harvey determines the moisture 
content of leather by distilling with dry })etrol of b. pt. 150'^ C. 
and measuring tlie water carried over. Results obtained in half-an- 
hour agree almost exactly with tho.se given J)y drying for 4 hours 
in ramo at 1(KJ''(\ 

Semo leather analyses by F Seel, K. Jlils, andK. Reihling reveal 
how widespread was the use of synthetic tanning matmals in (lerinany 
during the war. Amongst very many samples analysed, only three gave 
negative tests for synthetic taimins. 

The eiTee.t of grease on the tensile strength of harness leather has 
been studied by L. M. Whitmore, R. W. Hart, and A. J. Reck,^^ who 
find that about 14% of grease increases the tensile strength of leather 
by 14-20%. Further additions of grease have no effec t. They ascribe 
this effect to the lubrication of the fibres, which allows a little slipping, 
])roducing a greater elongation and better distribution of the strain. 
I’robably the fibres themselvc's are strengthened. A degreased leather 
gives a sharp break, very diff<‘rent from the frayed edges given by well- 
stuffed material. 


Chrome fA’<rther, elc. 

The study of the analysis of chrome leathers has been undertaken by 
a Committee of the Society of Leather Trades’ Chemists. The first 
results jniblished show that fusion of chromic oxide or chrome leather 
ash with sodium carbonate and jM)tas.sium chlorate to convert into 
chromate, w'orks very satisfactorily, without requiring platinum crucibles, 
as also does fusion in nickel crucibles with sodium peroxide. K. 
Sehorlemmer finds that in oxidising chromic salts with hydrogen * 
peroxide in alkaline solution, a little ferric chloride facilitates 
the reaction and overcomes the inhibiting effect of organic matter [e.g. 

« J. .Imrr. Leather Vhnn. 1919, 14, SHO. ' 

./. .SV/r. LeiUher Chrm., 1919, 3, 129; J., 1919. 99,5.1. 

ibal., 1919, 3. 1919. 999a. 

/. fim/MC. Chrm., 1919. 32, 4: ./., 1919. I.-JIa. 

J. Atm r. Leather i'hea^ .l^f.sor.. 1919, 14, 12S ; ,/., 1919, 380 a. 

J. Site. Lrotfar Trcuh.'*' ('hem., 1919, 3, 194. 

CoUeyium, 1919, 9; J., 1919, 8loA. 
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protein) when present in small quantities. Larger quantities of organio 
matter must be removed by evai)oration and ignition, or by oxidising 
with permanganate. 

M Isrctlii neons, 

II. G. Bennett gives an exaet inetlnal of <letermining sulphides at 
great dilution. 'I'lie solution is di.stilled with inagiu‘siuiu chloride 
in an atmosphere of carl)on ilioxide as in Feld's method, and the hydro- 
gen sul])hiile is eolh'cted in .V/ M) io«liiie solution. 'I'he residual iodine 
is titrated by sodium arsenite solution. Not mon* than 10 mgms. of 
hydrogen sul[)hide must 1)(‘ collected for every 25 c.c of iodine solution, 
otherwise results aie rendered inaccurate. Another i)aper by Bennett 
an<l N. L. Ifolmes'"” on the determination of nitrogen in gelatin by 
Kjeldald’s method j-oniinns Stirensen’s statement that |)rolong(Ml 
iligestion involve.s a gradual loss of ammonia. 

Thkouv ok Tanxin’cj, ktc. 

('hcntisfri/ oj Veqetdhle Tannins. 

By far the most important advance here is the synthesis of gallo- 
tannic acid (the tannin of oak galls) by K. Fis<-lu*r.'*'’ The study of the 
hvdrolvtit: products of this substance showed that one moh‘cule of 
glucose wiiH combined with a nundier of molecules of gallic a« id. pnd)- 
ably tei . and that the constitution of gallotannic, ac ij| wuh that of a 
|H*ntndigalloylglucose. The older work h‘ft great doubt as to whether 
glucose w'as a part of the tannin molccuh*. or only an associated mqiurity, 
and the view of most chemists was that gallotannic a( id was m-digallic 
acid, as suggeste<l bv Schitf. This constitution, liowe.ver, did not 
account for the optical activity exhibited by galh)tanmc, acid, and tho 
definite assumption that no glucose w’as contaiiuMl in th(‘ molecule 
was alw'ays doubtful. Fischer,’'*^ assuming no free caiboxyl groups to 
be present in the tannin molecule, adopted Perkin and Stiasny’s 
method of ])urification by neutralising all free gallic acid present as 
imjmrity with weak alkali, and extracting the tannin with a solvent. 
The material thus purified gave regular results on hydrolysis and the 
value of the products was definitely e.stablished. The synthesis of 
tannin w'as then attempted step -by step. Tricarbometho.xygalloyl 
chloride was prepared (the carbomethoxy groups protecting the hy- 
droxy groups of the gallic a< id from the action of the phosphorus 
lientachloride) and ■five mols. condensed with one mol. of glucose in 
the presence of quinoline, the carbomethoxy groups of the < ondensation 

J. Soe. Leather Trmlejt' Chem., 1919, 3, 19<J. 

** J. Soc. Lfiath^r Tradr^' Chem.t 1919, 3, 24. 

Ber., 1918, 61, 1760; 1919, 62, 829; ./.. 1910, 47 a, 429a. 

•• Btr.^ 1912,- 915, and 1913, 1116, 
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product being afterwards removed by cold alkali. The final product, 
l)entagalIoylglu90Be, was remarkably like gallotannic acid, being 
astringent, optically active, and faintly acid ; it precipitated gelatin 
and alkaloids. In attempting the synthesis of pcnta-wi-digalloyl- 
glucosp, difficulties were experienced in the preparation of the m- 
digallic acid and its acid chloride. Pentaniethyl-?/i-digalIoyl chloride, 
however, was prei)arcd and condensed with glucose, and a product 
obtained penta(pentamethyl-»t-digal!oyl)glu(!ose — which aj)peared to 
be identical with inethylotannin obtained by methylating gallotannic 
acid. m-Oigallic acid itself, however, <lid not yield a well-characterised 
carbomethoxy derivative or carbomethoxy acid chloride, and the at- 
tempt to conden.se the latter with glm^o.se was indecisive. Recently, 
however, crystalline pentaacctyl-m-digalloyl cliloride has been prepared 
and this condenses easily with /i-gluco.se. yielding penta(penta-acetyl-wi- 
digalloyljglucose which when de-acetyluted- with sodium acetate gives 
penta-m-digalloyl-/ 9 -glucose. 'I’his substance is beyond all reason- 
able doubt au isomer of natural tannin, the difference between it and 
Cliinese tannin being in the specific rotation in aqueous solution. 
The rotations in organic media show no difforen(‘e from tho.se obtained 
with Chinese tannin. In the latest paper on the subject a method is 
given for jircfiaring the ])entadigalloylglucose in purer condition than 
before, and a .series of ai'vlglucoscs is de.scribed very many of which 
(e.ff., trigalloylglucose) behave as tannins. The mono-acylglucoses 
do not precipitate gelatin, however. Trigalloviglycerol and hexagalloyl- 
mannitol yield colloidal solutions with water and ]>recipitate gelatin. 

Incidentally Fischer ha.s j^roved that the glucogallin isolated by 
Oilaon from (’hinese rhubarb is l-galloyl-^-glucose. 

K. Freudenberg, who has been associated ^^ith Kischer in imuffi of 
the work on tannin, lias investigated bamameli tannin and chebulinie 
acid. Hamnmeli tannin, which has been i.solated in the crystalline 
condition, occurs in the bark of Ilamdnu’lis vlrfjiniami, a small tree 
common in North America, and i.s extracted by a mi.xturc of ether and 
alcohol, after plant wax has been removed by ])etroleum spirit. Freu- 
denberg shows that on hydrolysis with tunnase the tannin yields 
gallic acid and a sugar (a])])arently a hexoso) in the proportions required 
for a digalloylhe.xose. (ffiebulinic acid, which appears in commerce as 
eutannin, occurs in myrobalans, tliv' fruit of Termiualia chebula, and 
orystallises in rhombic prisms, sparingly soluble in cold water. Freu- 
denberg shows that it jirobubly contains a free carboxyl group and 
that it cannot be hydrolysed by tannase. It appears to be a compound 

£cr., 1618, 61, 46. Bar., 1919. 52, 829 ; J., 1919, 429a. 

Ber., 1918, 61, 1760 ; J., 1919, 47a. 

Ber., 1919, 62, 177 ; J., 1919, 296a. 

Ber., 1919, 62, 1238 ; J,, 1919, 691a. 
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of a crystalline tannin, apparently a digalloylglucoso, and a new phenolic 
acid, the latter attached to the glucose to form a ghicoside. 

Since Fischer undertook the investigation of tann'iiis the progress 
made has rendered obsolete the gijiuiter part of the work of a century, 
tnd his recent death is the greatest po*'sihle misfortune in this, as in 
o':her fields of organic chemistry. 

Colhuffu amt (itlatln. 

A Kwald has studied the shortening of collagen fibrils on heating 
in witer, whiih is very remarkable in the case of fibres previously 
j)urifi«‘(l by tryptic digestion. The ])chavi<»ur of collagen after treat- 
mtMit \ith formahh'hyde is .so characteristh; that it may serve as a new 
•pi.ditaMve test. At (\ th«‘ fibre.s shrink to one-third of their 
original length and e.xtend to two-thirds their length on placing in 
cold water. When treated again at 60' (\ they again contract 
to one-third but regain their origina- length completely on kce]>ing 
for some time in cold water. The collagen used was from the tendon 
of the mouse. Gelatin is still being worked on from th(‘ laochemical 
standjioint, particularly in America. J. Lo«‘b has published several 
])aj)crs on the chemical behaviour of gelatin, supjiorting his ^iews 
that gi'latin is practically undissociated at its iso-clcctric })oint, and that 
on the alkaline side of this jioint it can combine only with kafions, 
whilst on the acid sich* it can combine only with anions. This Loeb 
has veiitied by the analysis of iron-jirotcin comj)Ounds. All such pro- 
perties as swelliiej, osmotic pressure, and viscosity, in the jiresence of 
electrolytes, show very distinct minima at the iso-clcctric ])oint (pu 
1-7). The details of Loeb s work cannot be, entereil into hen* but its 
signiiicance is very great, showing the prime iinjiortance of an exact 
knowledge of hydrion concent ration.s before attempting to interpret 
any results obtained in the investigation of gelatin. 

The imbibition of water by gelatin has been shown by E. H. Shreve •** 
to increase with rise of tem])erature. According to Le Chatelier’s 
theory, since the ab.sorption of water by gelatin is accompanied by 
the evolution of heat and contraction, it should be favoured by cold 
and by pressure. The author .sugge.sts that there is no contradiction 
here but that the rate of absorption is .so low as to prevent the attain- 
ment of equilibrium and the high*cr results with increase of temperature 
arc due to higher rates of iml>ibition. C. R. Smith from a study of ^ 
the mutarotation of gelatin solutions inclines to the view that there 
are two fonns of gelatin — the sol form A, stable above 33°-35° C., 

•• Z. physiol Chtm., 1919, 106, 116. 135; J., 1919, 591a. 

•» J. Oen. Physiol., 1918, 1, 237 ; 1919, 1, 363. 483; J., 1919, 331a. 

•« J. Franklin Inst., 1919, 187, 319; J., 1919, 296a. 

•* J. Amer. Chem. 8oe., 1919, 41, 136 ; J., 1919, 228a. 
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and the gel form B, stalile below 15° C. At intermediate tempera- 
turcB the two forms rro-exist and mutarotation is due to the trans- 
formation of one into the other by a reaction reversible with tem|)erature 
and apparently bimoleciilar. Ine.7eas(‘ in Icevorotation, indicating 
increasing formation of the gel form B, follows closely inc-rease in 
viscosity. F. (’. Thompson has reviewed the evidence for the netwiTk 
stnuiture of gelatin jellies and solutions, and advocates the view t'iat 
a gelatin solution which is too dilute to set, is nevertheless, at a concen- 
tration above an elastic. s<Mid. It is interesting to note in this 

connection a paper by M A. and H. T. Ciraham,^ ‘ who find that the 
diffusion of acids into gelatin jellies is very distinctly retarded oy the 
presence of sugars in the jelly, though they are unable to giv.* what 
they consider a sjitisfactory explanation. Accepting the view above 
mentioned that a gelatin jt‘lly is a network of solid gelatin wich inter- 
stices of molei'ular dinuMisions. t*ontaining the liquid from which the 
jelly has liecui nuuh*, it is easy to see that the diffusion of electrolytes 
must be retarded when sugar is present, as this substance raises the 
viscosity of water and thus retards diffusion. 

The work of 'roluuin and Sti'arn on the sw'olling of fibrin in acid 
solutions has bi*en followi'd by a study of swelling in a’kalis.'^- The 
original theory of swelling is ailopted as the^results aiv held to con- 
firm it. With strong alkalis a maximum swelling was attained at con- 
centrations below ()-05iV. With ammonia sw'elling increased gradually 
up to a concentration of ()•8A^ H. S. Hraeewell'* maintains that the 
amount of acid neutralised by the proteins is determined by the number 
of free amino groiqis in the molecule, which is in disagreement with 
Robertson’s view, which is that the free amino groups in proteins are 
insufficient in (piantity to account for tin* neutralisation. Bracewoll, 
however, points out that free amino groups may exist which do not 
react with nitrous acid and it is on the nitrons acid reaction that 
Robertson bases his opinion. 

Basic Chrome. Liqaots. 

In continuation of the w'ork referred to in last year's Report, there 
is a juipor by M. K. Baldwin in wdiich the action of neutral chlorides 
on chromium chloride li(piors and on hydrochloric acid is investigated. 
It is >voll known that sodium chloride stabilises basic chrome liquors. 
i.c. clauses a requirement of more alkali to start precipitation -in other 

J. Soc. Lmlhrr Trades Ckem., 1910, 3, 209. 

J. Amtr. Chem. Soc., 1918, 40, 1900. 

R. 0, Tohnan and R. S. Bracewell, J. Amer. Chem. Snr., 1019, 41, 1503 ; 
J., 1019, 91S.\. 

i4n«. Hepts., 1918, 3, 338. 
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wordft, the liquors then behave as though more acid, and the author's 
object was to see if this could be confirincd by ineasureinents of hvdro- 
gen ion concentration. Solutions «if ehroiiii*- chK)ri(fc were prepared 
containing 13-77 grins, per litre ofs hroinic oxule, and to these soliitionH 
I, 2, 3, 4 grm. -molecules of sodium chloride were added per litre. 
The concentration of hydrogen-ions rose from OtKX) in the case of the 
simple chrome liquor to () ()2ri when 4 grmr-molecules of sodium chloride 
were added per litre. The effect o^ barium chloride was even more 
marked. The order of effect is: K(M \a('l<LiCl< 

Ha(’l,-. this order corresponds with the onlei of degree of ionic hydra- 
tion for these .salts. The same effect of salts inav be observi'd with 
hy<lroch!oric, acid instead of chromic <‘hlonde solution. The explana- 
tion offerMl is that thq salts take up water for the hydration of their 
ions, thus leaving a less quantity for the solution of the acid. Thus a 
distinction should be drawn betw-een cmicentration of hydrions |M‘r 
litn* of solution and concentration of hydrions per litre of available 
solvent. J, W. McHain,^** how'over, offers anotlier explanation of this 
effect, in an investigation of acetic acid to which sodium chloride 
liad been addt'd fie found that an imjrease in the hydrion concentra- 
tion was ])aralhled by an increas4‘ in tin* \apour jui-ssure of tl^e un- 
dissociated acetic acid. This In- n-gards as dm- to an «*nhanc.«‘d clunnical 
IKjtential in tin* pres<‘nce of such salts as sodiiiiiM-hlondc*. ami he considers 
that there is no need to alter tin* dis.sociation 4'onstant of ac etic, acid. 
These two ex])lanations arc*, perhaps. ic*con<-ilablc*. 

Thearff oj Tautdtuf. 

W. Muller has written on sev<*ral aspec ts of tin- thc-ory of tanning. 
In the case of oil tannage wath mixtun-s of fish oils and plic-nols he 
regards his pejitisation theory as borm- cnit, tin* phenols acting as 
j)epti.sing agents. The* o.xidiscd fish «4il it.-^elf has tanning pnqK-rtacH. 
Oleic and stearic acids also tan in ])resenc e of phenols, but the leathers 
do not much resemble chamois leather. Mixtun-s of ])lienols with 
mineral oil have also tanning ac tion on pc*lt, and thus the presence of 
active grouj^ (for exainjde hydroxyl and carboxyl group.s)is not essential. 

In currying and fat-liquoring the unsaturaU-d fatty acids in fish 
oils are oxidised to j)eroxidcs w’hicli w-itli water split up into dihydroxy- 
acids and an atom of oxygen, w^iicli active oxygen oxidises the jx)ly- 
phenols present in vegetable tannins foiming insoluble substances like 
the phloba]>henes. Thc*se in.soluble sub.staiicc-s greatly imrciase the 
waterproofne.ss of leather and dimim.-^h the amount of w^ater-soluble 
matter. On the ])hysical side the action of currying and fat-liquoring 

•« Chem. Sor. Trans., IftIU. 116, 1332. 
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is attributed to the formation of emulsions. Tawing is regarded not 
as a tannage but simply as a colloid-chemical impregnation of the skin 
with fat. 

Gluk. 

A method of scl^aration of glue and similar substances in vegetable 
glues is given by W. Doriselt^^ The substance is boiled for several hours 
with water only, and tlien for a short time with the addition of tartaric 
acid. After nearly neutralising* with alkali, albuminous matter is 
precipitated by saturati'd zinc sulphate solution, and the solution made 
up to a defnute volume. The nitrogen in the filtrate and precipitate 
is dctenniiUHl by Kjeldald’s method. An aliquot part of the /iltrate is 
precipitated with tannin and acetic acid solution and the nitrogen 
again determine<l in the filtrate. This last value subtracted from that 
obtained before precipitation with tannin gives the nitrogen wirresponding 
to the original glue content. F. L. Browne describes water-resistant 
glues. Gelatin glues can only be made resistant by waterproof 
coatings, whicOi it is not always practicable to apply. Blood albumin 
and casein glut's are more resistant in themselves to water. Although 
therc^ is some absorption, the saturated glue has still considerable 
strength. Dt'tails art* given for the preparation of such glues. 

Patents describing the strip])ing of chrome leather for glue manu- 
facture have been mentioned on p. 363 ; of other patents, two may be 
referred to. U. W. Mumford '^^ tlescribes the clarifying of glue by the 
use of porous v(*g(‘table carbon of open te.xture possessing nearly the 
same cellular structure as the material from which it was made. J. 
Alexander prepares glues soluble in cohl water, by first mixing the 
glue with a substance such as calcium chloride which evolves heat on 
solution in ^^ater. 

“• Z. Spiritvjfhid., 1019. 42, 44; J., 1019. o47a. 

*“• Chem. and Met. Eng., 1010. 21, 130; J., 1919, 732a. 
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■2 U.S. Tata. 1300090 and 1300097 ./., 1919, 473 a. 



365 


AGRICULTURAL CHEMISTRY. 

l^Y J. KrssKLL, F.lt.S, 

Director of the liothnntsted Ejtjm rimental SUdion. 

So far as the output of papeis is concerned, 1919 is one of the lean years 
of agricultural cheniislry. Three causes liave operated ; the staffs 
of the Kxperiment Stations are only now returning tt) agricultural 
research j)roblcins after their sj)eciid work during the war ; the colleges 
have been overflowing with students so that txjachers have had neither 
tinie nor opportunity for doing researcdi ; and no 8Uj)plieH of expcTieneed 
post-graduate workers are yet forthcoming. Tliesc causes hav(‘ operated 
throughout the civilised world, even Aim*nca being affected ; fortunately 
they are only temporary and are even now in course of removal. 

There are several distinctly promising signs for the future. The 
Hoard of Agriculture has prepared a scheme which, if sanctioned by the 
Treasury, will ])rovido considerable funds for imj)roving the status of 
the re‘^parch worker. Another very hoj>eful sign is the establishment 
by the Olympia Agricultural (’o. of a large research department to 
occupy it.self with agricultural investigations. IVofessor (\ Oowtlier 
of the University of Leeds has undertaken the direction of the work, 
and he has already been able to secure the services of tw») of the best 
of the younger men, Mr. T. Uimingham of the Long Ashton Fruit 
and (’ider Institute, and Mr. If. Hunter of the Irish Department of Agri- 
culture. 

The papers published during the year have dealt in part- with the 
aft-ennath of war problems and in part with problems of the future. 

Fertilisers. 

Among the most important information ilesired by the fertiliser 
manufacturers is the probable consumption of artificial fertilisers by 
farmers in the United Kingdom during tlie next ten years. A Dejiart- 
mental Committee attempted during the war to arrive at a good estimate 
and their full rejfort is now' publi.shed * containing the figures and 
passages omitted from the Report issued previously. The estimates 
contained therein are high, and perhaps may not be easily reached. 
Yet the consumption Ls increasing considerably. In view of the im- 

' Cd. 8994, 1918. 
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portance of the figures and their general inaccessibility they are brought 
together here ; they relate, to the United Kingdom and are given in tons. 


l*n’-w;ir 

r/)iinuin|>- 

tioii. 


Actuitf c<>iiHiiin|)tlon, 
year oiidlii(( Mhv ;)1. 

lUlH. niM) 


KHtimate Id Poat-war and 
isulphiirlc Acid Report, 
sir T II. SirChos. 
Middleton ; Fielding. 


Sulphate of ammonia' 60,fKK) 
Nitrate of soda . . 80, (XK)* 

Superphosphate . , 743,000 

Basie slag . . . 1 2()3,000 

Potash salts lO0,fKM) i 


231.(MK) 200, 000 I 

. .• 11 1 id60,(XX) 

pi'.n ticallv none usetl j) 

720, (KK) '750, (KK) l,367,0(K) , 1,643,000 
500,^KK) ! 5 10,(KK) i 802, OTK) | 1,463,000 
10,000 : - - 1 - - 1 — 


* In addition nljout 10,000 tuii.s i»f nitruliin and nitrate of lime wore used. 

It is jHissible that tin* 360,000 tons of nitrogenous manures in Sir 
(’harles Fielding's estimate is on the low si<le and that another 100,000 
tons might jnoiitably be used. Howtjver this may be, tliore is no lack of 
scope for the fertiliser mamifaettu*er, and given good quality in fertilis- 
ers, intelligent juopagaiida. and adequate salesmanshi]), there should 
be m/diflieulty in maintaining a good demand. 

The Alkali Inspector reports considerable activity among chemical 
manure manufacturers ; the number of registered works and tlie power 
of production have increased, the adoption of mechanical dens in super- 
phosphate works has extended, and new types of apiiliances have been 
introduced. - 

There was a general expectation of cheap fertilisers and of over- 
production at tiie end of the war, a fear which clearly dominated the 
Post-War and Fertiliser (^munittee ; but nothing of the kind has hap- 
])ened. (lennan eomiietition has been non-existent, in spite of their 
favoui;able and rather bombastic anticipations.® They claim to have 
fixed 400,000 tons of nitrogen in 1916, and they liad expected to be 
able to export annually nitrogen compounds equivalent to 750,000 tons • 
of Chilean nitrate.'* Apparently they are not turning out a great deal, 
and their own requiiomenta are heavy : Neubauer estimates them 
at 360,0(X3 metric tons of combined nitrogen a year as against 100,000 
tons before the war.** So far from there having been any over-produc- 
tion, complaints have arisen in Denmark,® Holland,^ and Japan,® and 

■ Alkali I nj*prctvi\s Ilipt. for HUH; 9ir>u. 

* Z. angetv. ('hvm.. Mar. 21, 1919; J., 1919, 189r. 

* R. K. McConnell, J. Itul. Eug. Chem.y Sept., 1919. •' J., 1919, 304r. 

* Z. angew. Cheni.^ Jan. 3, 1919 ; 1919, 108r. 

’ Ibid., Jan, 21 ; 1919. IOSr. 

* V.S. ('mn. , A|ir. 8, 1919; ./,, 1919, 208r. 909,000 tons of ehemical 

fertilisers are no^\ useJ annually in JajNiu in addition to oil cake valued at £7,000,000 
imported ffoni Muncliuria. 
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elsewhere that suflic-ient fertiliser oannot l)e obtained, and tliat eoiise- 
cjuently the countries which formerly im}X)rted must produce for 
themselves. * 

Tlie search for raw materials continues unabated. Nitrates® are 
recorded in South Africa in crevices of some of the mountains : it is 
presumed they are formed by the nitrilicatiun of animal <lroppinj^s, 
and owe their ]»resorvation to shelterinfi le^lj^es of rock. It is not clear, 
however, that the supplies will be of more than local interest. Thos- 
phates are recorded from N.K. Holland, contaimn*^ 2rj to .30% 
pho8])hate,^^ and from Saldanah Bay (South Africa) containinj^ 11 
to 16% BjOs i out-turn of 20(KI to .‘3(MK) tons month from the 
factory is anticipated.*^ Other su|)plies are aniumncetl from Oape 
(’ro.ss for delivery at C'a])etown. Attention has also In^en directed 
to the E^yi)tian j)hosi)hates, which are claimed to resemble those of 
Alf^eria and Tunis, and have hitherto been .s«*nt to Japan r>r converted 
into tetraphos])hate. In B07, 115,732 tons had been worked : in ItllS, 
only 31,117.*- The most intere.sting development is that of Alsatian 
potash. Prior to the war, is as well known, almost the whole of the 
world's supply of ])otasli was drawn from the Sta.ssfurt mines in Ger- 
many, the Al.satian deposits remaining undeveloped. Now that 
Alsace i.s returned to France^ the Alsatian mines are to be worked ; a 
start has been made, and as long ago as last April, the daily output 
was 2500 metric tons of crude salts ; it is expected shortly to become 
1000 1 letric tons daily, and by 1922 is estimated at IKMX) tons daily.** 
The deliveries for the lir.st six months of lOP.t wen* 131,531 metric, tons 
of salts equivalent to 27,513 tons K^O. In 1913 the total consumption 
in France had been only 35, (KM) tons KjO. *'* .\ji interesting account, 
written, however, for propaganda purjioses, is given in the rejiort by 
F. Binder.'® Meanwhile the output of the Sta.ssfurt mine's is seriouHly 
falling off : it was barely 120, fXX) metri<- tons in the first three months 
of 1919, against 300, 0(X) metric tons in the corresponding quarter of 
191S. *^ Naturally there is some nervousness in Germany, although a 
bold front is maintained. 

The world’s consumption of pota.sh before the war was about 14 
million tons of potassium salts annually.** As.suming the Alsatian mines 
to develop as rapidly as is anticipated, it becomes doubtful to what 
extent the wartime potash supplies in this country will be able to with- 
stand the competition. Ro.ssiter and Dingley take a cheerful view of 

• G. E. B. Frood and A. L. Hall, Union S. Afnc. Dept. Mtne^ and Ind. OeoL 
iiurvey Memoir^ 14, 1^19 ; also E. G. Bryant, J., 1019, 3(i0T. 

*“ U.S. Com. Rept., Mav 12, 1919; ./., 1919, 292k. 

“ J., 1919, 228b. 1919, 187r. 

“ .7., 1919, .397 R. “ J., 1919, 231k. 

Z. angew. Chem.. Oct. 3, 1919; J., 1919, 437r. 

*• J., 1919, 218b. ./., 1919, 209b. 

*• Z, angew. CKem., July 8, 1919 ; J., 1919, 293k 
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the future, however, and CHtimate that the blast furnaces of England 
and Wales can produce 80, (XX) tons per annum of KCl, equivalent 
to 50,000 tons K 2 O, which is double the pre-war consumption in the 
United Kingdom.'® , 

The fertiliser trials with blast-furnace flue dust shoN^ed distinct 
proTuise, hut it is by no means clear that the effects were always due to 
the potash.-' 

In the United States the position is perhaps more sec ure, the total 
production during lOlK having been 192,587 tons.J-- Kor the four years 
before the war the amount imported had been about a cpiarter of a 
million short tons per annum. .AmcM-ic'a is tlierefore within sight of being 
self-supporting if she finds it worth while to be so.-^ It is reported that 
Americ’an importers of foreign ]^otash are com]>c‘lled by law to purchase 
at the same time a cnrresj)onding amount of the home jeroduct.^* 

Of the manufacturc‘d fi*rtilisers the nitrogenous compounds are of 
great interest in view of their high pri(‘e and their obvious effect on 
growing crops. At the termination of hostilities there were large 
cpinntities of ammonium nitrate immediately available as fertiliser, 
and also of cordite, which becomes available after hydrolysis and con- 
version into calcium nitrate*, ft is understood, however, that stocks 
of cordite are no longer available, so that the question of agricultural 
utilisation has already passed into the category of closed war problems. 
But ammonium nitrate remains as a fertiliser of distinct promise -*’ 
which would be worth some £10 ]H*r ton if sulphate of ammonia and 
nitrate of soda each cost £21 per ton. 

Nitrate of lime lias not yet appeared in Knghsh country markets 
though it also is a good fertiliser. A considerable amount of work 
has been done on calcium eyanamide, sold as fertiliser under the name 
of nitrolim. Hitherto it has come to us from the Continent, but a pro- 
ject is on foot to manufacture it in this country.-*' This sub.stance 
has been before farmers for some years, but during the war was used for 
other jmrposes : investigation has continued, however, and much 
knowledge has been gained. Prior to the war it was looked upon as 
rather uncertain in its etfects ; it might do good or it might do harm. 
0. A. Cowie has made a valuable investigation which clears up the 
apparent discrejiancies. He shows that the decomposition of cyan- 
amide in field soils proceeds in three .stages : first of all urea is formed, 
then ammonia, then nitrate which is assimilated by the plant. In a 

*• E. C. Rossitcr ami V. 8. Dinglov, 1919, 375 t. 

Ann. BepUi., 1919, 3, 352. 

** J. Bd. Agric., 1919, 26. 387. « J., 1919, 374r. 

« U.S. Oeol. Survey; J., 1918, 264 r ; 1919, 248r. J., 1919, 293r 

« E. J. Russell, J. Bd. Agric., 1919, 25, 1332 ; J., 1919, 228a. 

•• For the proposed factory at Workington, see J., 1919, 46r. 

» J. Apric. Sei., 1919, 9,' 113; J., 1919, 380a. 
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uormal good soil the ehatiges take place quickly and the eyanamido 
has a high value as fertiliser. The first part of the cljange is brought 
about by purely choniical agency and is not ba(;terial : the second and 
third, however, are brought about by means of micro organisms. The 
rheniical agent nec’essary for tlie first stage is not present in all soils ; 
in its absence the cyanami<le does not decompose and therefore fails to 
act as manure. Attempts are now being made to find the active agent 
and to design simple tests showing whether or not it is })resent in a given 
soil, (’omiiiercial nitroliin often coiitaiii.s the polymeric form dicyano- 
diamide which is toxic to plants and should therefore be avoided ; this 
involves a factory jiroblem which ouglit not to be insoluble and which 
must be solved if the fertiliser is to receive .sympathetic treatment at the 
hands of British exports. 

These conclusions are confirmed by independent workers on the 
Contment. P. Maze, V’ila, and M. Lemoigne ^ in France, showed that 
cyanamide decomposes in culture solution to urea, which tlien changes 
to ammonium carbonate ; in this case, however, the formation of urea 
could be brought about l)y micro-organisms. In (lermany also it has 
l)cen shown that the dicyanodianiide is liarmful and must be avoided. 
Maze and his colleagues have indeed claimed that the dicyanodianiide 
IS only inert and tliat the cyanamide is harmful until it is decomposed, 
hut their experiments were made in w'ater cultures and not in soil. 

\ new method of estimating dicyanodianiide in cyanamide has been 
suggested 

Cyanamide is largely used in practice in conjunction wdth super- 
phosphate, and a method has been patented wdiich allow^s of the simul- 
taneous manufacture of the two fertilisers on tlie same works. Phosphate 
lock and calcium carbonate are heated to 12(Kj° C. in producer gas, giving 
rise to lime and phosphorus, which volatilises and is oxidised to phos- 
plioric anhydride ; the temperature is then raised to 1500° C. when 
calcium carbide and then cyanamide aie formed.®- 

Little has been added to our knowledge of ammonium sulphate 
during the year. Further details of its toxic effect on barley in sand 
‘■iiltures devoid of lime are recorded by H. G. Soderbaum.®® The possi- 
bility of using nitre cake in place of sulphuric aciil has been discussed 
by Da w.son,®* and if the need arises again makers will lie in a much 
better jicsition than they were in* 1917 when the j^roblem was first 
presented to them. Methods of increasing the recovery have been 

Comptes rend, 1910, 169, 921 ; J., 1920, 36a. 

” Heivermann and A Koch, J. Landw., 1916, 64, 317 ; J., 1919, 837a. 

Comptes rend., 1919, 169, 804 ; J., 1910, 918a. 

y. W. von Dafert and R. Miklauz, Z. Landw, Vers.-Wesen Deutsdsterr., 1919 
22, 1 ; J., 1919, 837a. 

“ E. W. Haslnp, U.S. Pat. 1281363; J., 1919. 12a. 

** H. O. Sdderbaom, Bied, Zenir., 1919, 48, 138 ; J., 1919, 607a. 

** H. M. Dawson, J., 19l0, 98 t. 
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Huggestcd,*^ but the dntails are of more interest to the gas or coke-oven 
chcmifit than t^o the agri(;ulturiHt. An account is now published®* 
of the (lerTiian (lifficultieH in making ammonium sulphate towards 
the end of the war which no doubb contributed to the dearth of nitro- 
genous fertilisers there.®^ 

During the war there were persistent accounts that urea was to be 
used in (lermany as a fertilisfr and it has formed the subject of various 
patents.®* Urea is shown to be at least (‘tjual to ammonium sulphate 
or sodium nitrate in its ctlects,®^**l)c.sides l)eing more concentrated : its 
advantage lies apparently in the saving of transport. Other animoniacal 
manures are described by Bosch.*'* 

History n^peats itself in agiiculture as elsewhere ; recently jiatents 
have becui taken out liy Swedish chcMiiists for the bacterial ]>roduction 
of nitrates tin* process usc'd by Swedes in the great Thirty Years War 
of the seventeenth century. 

Phonphaliv Man arcs. 

Years ago there was in this country a disemssion as to whether rock 
phosphate needed treatment with sulphuric acid to convert it into a 
good' fertiliser, and whether anything was reipiired beyond admixture 
with ammonium sulphate. It was recognised that mineral phosphate 
alone was inferior to superphosphate alone, but it was claimed that the 
mixture of mineral phosphate -i ammonium sulphate was fully equal 
to that of superphosphate 4 ammonium sulphate. The discussion was 
not taken seriously by experts at the time and it was soon forgotten. 
During the war the (question was reopened owing to the shortage of 
sulphuric acid. But it took another form, that of determining whether 
the solubility of the phosi>hate should be increased by any other means 
than by acid treatment. Heating to a high temjierature was found to 
have this effect, and several processes have been described. *- In India 
it has been suggested that the cheap power available at the Tata 
Hydro-electric works might enable something similar to the Palmaer 
process to be used. *® The original form of the i)roblem has formed the 

F. Sommer, Stahl u. Hifteti, 1919, 39, 261 etc.; J., 1919,350a. M. Hoinekon, 
J, (laAbclcucht., 1919. 62. 39; J 1019, 251a. Times Eng. Suppl, Aug., 1919. 

“ Food ConditionH in Cformany,” Cd. 280, 1919. 

•»’ K. WollT, ./. dihshrlnicht., 1918, 61, 577 ; 1919, 103a. A. Kramer, ibid., 

1019, 62, 344 ; ./., 1919, 627a. 

*** E. g. Badisehe Anilin u. Soda Fabrik, CJor. Pat. 308659; J., 1919, 48a. 

3* E. A. Mitsi'herlieh. S. v. Saueken, and F. liTland, J. Jjandte., 1918, 66, 187 ; 
J., 1919, 153a. 

Z. Ekktrochem., 1918, 24, .361 ; J., 1019, 101a. 

« C.T.Thoreselland H. L. R. Limden, U.S. Pats. 1286838-9, and 1288754-6; 
J., 1010, 134a. 

*• See e.g. U.S. Pat. 1281681 ; J., 1919, 48a. 

« J.,’i019, 22811. 
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subject of some disrussion in America, and it has Ih'oti argued ■** that 
a secondary effect of the SO4 ion would be to tiissolye the insoluble 
phosphate. J. Hendrick has contributed an interesting discussion 
of the problem in which ho maintams tliat the advantage of converting 
rock phosphate into super|)hosphate is not ifi all cases worth the cost, 
hence “ it should be possible in future to use a largi' part of the rock 
j)hosphate in the form of finely-ground pow<ler insteail of in 8U]H*r- 
[)hosphate.” These and other investigations have brought into 
prominence the question of the evaluation of mineral phosphates, and 
it is again shown that the proportion dissohed in citric and nitric 
acids detiends on the conditions of the expeninent, and is not a definite 
constant. 

'Phe interaction bi'twt'eii ammonium siilphati* and siipiTphosphate 
has been studied by Kowweather. It is well known that mi.vturos of 
these two substances tend to set. and this change has a good deal to do 
with the development of tlie proper ‘‘ condition ’* held to be necessary 
in a fertiliser. Before setting the mi.xture is moist ami sometimes 
sticky ; after setting it becomes dry and is easily ground. The rate of 
setting is increased by addition of a little limestone to reduce the amount 
of free acid present. • 

The comjiosition of manufactured superphosphate has been dis- 
cussed by Aita in a long pajier ; he considers that its physical pro- 
jierties defiend on the proportions of free phosphoric acid and of water : 
the fornn r depending on the nature and physical condition of the com- 
ponents of the reaction, and the latter mainly on the concentration of 
the sulphuric acid used. In a good superphosjihate (which he considers 
unusual) the free phosphoric acid should amount to less than 1% or 

and the dicalcium phosphate should be equivalent to the same 
amount : water should not exceed 10% or 12%. Many samples, 
however, are not .so good ; they contain more than 12% of water, more 
than 2% of free phosphoric acid, and no dicalcium phosphate. 

Several improvements in the apparatus for mixing or excavating 
in the manufacture of siiperjihosphate are recorded.*'*' 

Basic slag has receiveef a good deal of attention. The question 
whether solubility in citric acid is a projier criterion of value is still 
being discussed and evidence is forthcoming on both sides. F. Bain- 
bridge,®® working at Skinningrovcf shows that slag containing a high 
proportion of soluble phosphate gave larger yields in pot cultures than 

** J. E. Greavofl and E. O. Carter, Soil »SVi., 1919, 7, 121 ; ./., 1919, fl90A. 

“ J., 1919, 155r. 

J. A. Stenius, ./. hid. En^. Chem., 1919, 11 , 224; 1919, 26,5a. 

F. S. Fowwoather, 1919, 11 It. 

A. Aita, Annali Chim. Appl.^ 1918, 10 , 4,> ; J., 1919, 2.3a. 

•• E, g. C. M. Conder, Eng. Pat. 122709; J.. 1919, 191a. 

Iron and Steel InM., Carnegie Schol. Mem., 1919 ; J., 1919, 649a, 
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one contaiiunj» a lower pro])ortion, and the crop contained a larger pro- 
portion of phosphorus. The slag of low solubility, however, had a 
distinct fertilising clTect. Unquestionably the great need at the present 
time is for investigation into the possibility of enriching the slag at 
the steel furnace. 

Further elTorts liave been made to explain the remarkable effect of 
basic slag on grassland. It i.«» evaluated only on its phosphatic content, 
but the question is ])eriodi(aIly raised whether some of the other 
constituents may not j>lay an ‘lmj)ortant part. J. McHargue 
has suggested that the manganese (of wdiich up to 5% may be present) 
has a high fertiliser value and supports his view by pot experiments 
in which distinct cro]) increases were obtained from manganese car- 
bonate using 5 grins, per 8-5 kilos, of soil (0*028% of Mn). Water culture 
experiments also show some increases. Kx})eriments in this country, 
however, have failed to sliow resjumse to manganese in the field, 
though definite crop increases were obtained in pots.®* In Soder- 
haunfs experiments manganese dioxide and ferro-manganese were 
alike in<dh'('.tive on oats, thougli manganese carbonate mixed with 
aluminium sulphate gave a distinct increase. 

Ayother ])()ssibility is that small quantities of tluorides may be 
beneficial to crops. It is well known that the teeth ami epidermal 
tissues of men and animals contain fluorine which can only have entered 
the hody through the plants eaten as food. All crops contain 
tluorinc (taken from the soil, wdiich contains about 0 03%).*^ but its 
mere presence in the ])lant does not prove that it is beneficial : this can 
only be demonstrated by direct investigation. A. Gautier and P. 
Clausinann in France sliowcd ^ that small quantities of potassium 
fluoride are beneficial to plants in pot experiments, and they went 
further and obtained benefits in field trials also. Applications of 5 
kilos, of amorphous (‘alcium fluoride per acre w^ere followed by increases 
in cereal crops of 5-18%, and sometimes considerably mon* in the case 
of root crops. 

Other substances miglit jiossibly ]>lay a ]>art. It was formerly 
supposetl tliat only few chemical elements were nece.s.sai“y for plant 
nutrition (nitrogen, jdiosphorus, potassium, calcium, magnesium, 

»» J. A. Voeli'kor, J. Soc. Arts, 1917, No. 3356. 

Iml. Kuij. Chcni., 1910, tl, 332; J., 1919, 332a. 

W. E. llrcnchlcy, Ann. Bot,, 1910, 24, 571 ; also E. P. Jlcatrick, Cornell 
Cnh. Ag. Mem., 1919, 19,371. 

** i4n«. Bipt. liothamsted Expt. Station, 1914, 42. ‘ 

J. A. Voolcker, J. Boy. Agric. Soc., 1903, 64, 348. 

H. G. Soderbaiini, Bied. Zentr., 1919, 48, 136; J., 1919, 507a. 

In the form of biotite, apatite, etc. L. A. Steinkoenig, J. Ind. Eng, Chem,, 
1919, 11, 463; 1919, 431a. 

*• Comptes rend., 1919, 168, 976; J., 1919, 474a. 

« Comptes rend., 1919, 169, 116; J., 1919, 680a. 
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sulphur, and iron), but Maze/® working under stric ter conditions, has 
enlarged the list considerably and added boron. AliiHiiniiini, lliiorine, 
iodine, cldorine, silicon, manganese', and zinc.. In ordinary conditions 
fliese are all present in the soil inVutlicient quantity to meet tlie very 
small rccpiirements of the cro]), but it is at IiMst argiiahle that some of 
them may be al)sent from the shallow clays on which ba.sii* slag acts 
so remarkably well. * 

It has already been pointed out (p. 3G8) that tin' blast funiace flue 
dust trials open up the possibility tnat sonic'thing may bi* concc'iiu'd 
bc'sidcfl potash — the only convcmtional fertili.scT piescnt. 

The intiuc'iico of barium has been studied by Mcliargue. It is in- 
variably present in crops,®^ and its carbonate provc'd bencdicial in sand 
cultures i)rovided sufH^Ment calcium carbonate* were prc*sent. Stron- 
tium carbonate behaved in the same way.®- .\lumiirmm compounds 
in ceitain conditiems liave t)rovc‘d beneficial.®** On the ofhc'r hand 
magnesium carbonate had no particular value on moor and heath 
land.®^ 

While these results are of interest they are probably of little com- 
mercial value at the jeresent time as farmyard manun* contains all of 
these minor substances in suflicient cpianlity and most of them are 
present in one or other of the fertilisc'rs used. 

It is f)ossiblc, how'cver, that the fc'rtili.sing value of sul|)halc*s might 
in certain cases be worth ])aying for, although in the ordinary way 
farmers . btain sulj)hates without additional ]>aymc*nl in ammonium 
sulphate and superpliospliate. Numerous expcjimcmts liavc* shown 
thc'in to be effective in promc>ting plant growth: this year Miller®*'* 
claims a marked response in the case* of oats and clover. 

Onjanic Manures. 

It has often been supposed that an organic manure* is nc*cessarily 
more effective* than an inorganic one as being in some? way more natural, 
iiiere is, of cour.‘<e, nothing in the c'ontentie)n, as a. nitrate obtained from 
any one source is exactly the same thing as the* .same nitrate obtained 
from anv other, 'bhe quc.stion can only bc' sc*ttled ex[)c*rimeutally. 
At Rothamsted it is found®® that the nitrogen of rape cake is not as 
effective as an ecpial weight of nitrogen from sodium nitrate or ammon- 
ium .sulphate in yjromoting the grow'th of wheat, barley, or mangolds. 
Further, rape cake had no residual value excepting apjairently on 
mangolds, and here the observed effec ts might he traced to tlie leaves 

«* Ann. ln.st. Pa^hur, 1919, 33, 139; J., 1919, 3324. 

•* J. S. McHurgue, J. Arntr. ('hem. Soc ^ 1913, 36, H2U. 

•* .7. Agric. Res., 1919, 16, 183; J., 1919, 332a. 

J. Stoklasa and others, Biorhem. Zetls., 1918, 91, 137 ; 1919, 113a 

** B. Taoke, Bied. Ztntr., 1919. 48, 129; J„ 1919, 507a 
H. G. MiUcr, J. Agric. Res., 1919, 17, 87 ; J., 1919, 689a. 

•• E. J. RusaeU. J. Bd. Agric., 1919, 28, 228 ; J., 1919, 592a 
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of thf ruRii^old (Tr)|i which are ploughed in. So in the rotation ex^jeri- 
inonts no inarkt‘<l effect was observed after the first year. 

Ra(’Tkiua on thk Farm. 

The intiTOst taken l)y soil investigators in bacteria arises from the 
great importance of nitrogen compounds for the growth of [)lants. 
Ruc.teria come into the problem in two w'ays ; 

1. - Certain bacteria fix gaseous nitrogen from tlie air and convert 
it into protein. The chemical reactions involved^ are entirely unknown. 
The conditions, however, have been fairly definitely ascertained : a 
source of energy such as easily reducible carbohydrates and sufficient 
calcium carbonate to ensure a neutral reaction. The process is called 
iiitriMjeu fixation. 

2. Other bacteria, fungi, etc., decom])osc protein in the soil with 
formation of ammonia, which is subsetpiently oxidised by bacteria to 
form nitrates. This process is called nitrificatinn. 

,The two proces.ses arc sometimes confused, but they must be ke])t 
sharply distinct. 

Nitrogen fixation is brought about by two types of organisms : («) 
those assoeiati‘d witli leguminous plants, (h) free living organisms. 

Numerous nttem|)ts have been made to ex])loit commercially the 
action of the nitrogen-fixing bacteria associated with leguminous 
crops. The method is to inoculate the soil or the seed with cultures 
of the organisms in the ho])e of securing more active nitrogen fixation. 
The importance of the subject cannot easily be overrated and few pro- 
positions seem more alluring. Unfortunately the efforts made in this 
country have not proved successful. In the United States uniler rather 
different and more hopeful conditions cultures for inoculation of legu- 
minous cro])s are in commerce and apparently have a wide sale. Labora- 
tory tests have therefore been tlevi.sed to allow of some measure of 
control. So many failures were obtained by farmers in New Jersey 
that the matter was taken up by the Experiment Station ; laboratory 
tests showed many of the samples to contain pure and vigorous strains 
of nodule organisms. The samples officially obtained Were said to be 
better than those sent in by farmers. Only a small number of the 
organisms j)resented to a seed, however, are able to produce nodules 
on tlie roots : it is suggested that the effective cells are those ])ossessing 
the greatest power of resisting desiccation.®® 

Another reason })ut forward for the failure of inoculation is the 
supposition of Ililtner and Stormer that nodule formation is inhibited 
by substances excreteil from the seed coat. This view has been tested 
in Wisconsin,'^^ but no evidence in its favour was found. Meanwhile 

H. A. Noyes ami C. O. Cromer. Soil Sci., 1918, 6. 69 ; J., 1918, 777a. 

C. R. Foliera, Soil Sci., 1918, 6 , 53 ; J., 1918, 777.\. 

« C. R. Fellers. Soil Set., 1919, 7. 217. 
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the problem before the manufacturers would be Rimplified if, oa stated 
by Koch and a certain ninount of cross-inoculation is {mssiblo ; 

i.e., if the same culture could Ix' usetl for any out of a given Hat of 
leguininouH plants. • 

The fixation of nitrogen )»y free living organisms has been suggested ’- 
as being inort' economical than chemical or dcj-tiical methods, retpiiring 
only waste materials and the sun s energy-. 

Reference has alnaidy been made (p. 370) to the Swedish |>ro})08al to 
produce nitrates by brcterial acti<m ti*i)in protein com|>ounds. 

DecontjMisItian oj stunr. 'I’he value of <hM‘ompt>sed straws as manure 
is well known, but unfortunate ly straw' is so bulky that it cannot easily 
be handled at a factory, A metluxl has therefore been worked out by 
Hutchinson and Richards for elTecting the conversion of straw’ into 
manure by means of bacteria. Large-scale tests of the material are in 
progress. 

Partial stoilisatlaa (if Continued investigation is bei?ig made at 

Rothamsted and at the* Lea Valley Kxperiment Station ; in particular 
it is shown that some of the chloro-derivative.s are effective. (!. Truffaut, 
working at Versailles, has successfully used a mixture of (‘alciuin ruI- 
pliidc with certain heavy tar oils freed from basc‘s and phenols the 
specification states 10% calcium sulphide and 20‘!„ (‘ach calcium sul- 
phate, calcium ])hosphate, and heavy oils. A machine for sterilising 
soil bv heat has been designed by the Hon. Rupert (luinness (now Lord 
KIvedon) and M 11. Richanls and pat<*nted.’*’ 

Kkkdino StI’KFS. 

Little has been added' to our knowledge of feeding stuffs during the 
year. Armsby’’ has given a lucid exjdanation of the meaning of the 
Kellner starch etpiivalent.s now’ in favour by modern writtTs on the 
subject, and has shown their relationship to the older units on which 
many of us w’cre brought up. The starch etjuivalent seeks to express 
the extent to which various foods are able to store imergy in new tissues 
or to prevent the loss of stored energy from the body. They thus serve 
the .same pur]) 0 .se as Armsby and Fries' net energy values, only tluiV are 
expre.ssed in terms of starch and not in terms of energy. Thc'y do not 
repre.sent the fuel value of the foods nor the content (if digestible carbo- 
hydrate, actual or jiotential. , 

The great practical problem of improving the feeding value of straw 
still remains unsolved : the Herman method used during the war is 
perhaps more signitj/Lant as a demonstration of the state to w hich their 

(;. P. Koch and J. R. Butler, Soil Sci., 1918, 6. 397. 

P. 1. T. Dpryland, Abs. Bacleriol, 1018, 2, 2; J., 1919, 381a. 

Rothamated Annual Rept.^ 1919. 

Ann. Rept. Xurseiy and Mai tret dardenera* Induslr. Develop. Soc., 1919. 

Kng. Pat. 120288; J., 1919, 24a. U.S. PaU. 1303149 and 1303150. 

H. P. Armsby and J. A. Fries, J. A^ric. Sci., 1019, 9 , 182. * 
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animals were reduced than as a permanent solution of the problem. 
The digested straw is said to have been tolerated by the animals after 
they were accustomed to it On the other hand the treatment of 
straw with hydrochloric acid seems to have elTected no improvement in 
either feeding value or jligestibility.’® Wood cellulose treated with 
caustic soda gave some kind of a feeding stutT,®® and beech-nut cake from 
which the oil had been extracted served to some extent as a war- 
time food.®^ 

The rancidity to which certain vakes become liable has been traced ®“ 
to the activity of lipase in liberating free acids which thereupon oxidise, 
as suggested by Lowkowitsch,*^^ under the influence of air and light ; the 
change goes on only in presence of moisture. The volatile acids formed 
from palm-nut cake have a more disagreeable smell than the non- 
volatile acids from (otton-soed or linseed cakes. Hence palm-nut 
cake shows the cliangc much more readily than the other cakes. 

C. (Vowthcr has discussed the high value of fish mcal.®^ 

Inskcticidks and Fungicides. 

A paper by U. li. Mond and (\ Heberlein throws important light 
on tjio composition of Burgundy mixture and brings out new informa- 
tion which cannot fail to effect im^^rovoments in the making of this 
wash. The fungici<lal value of the polysulpliidc sprays is shown 
to depend on the proportion of polysuljihides present and not on the 
total 8ul])hur.^* 

An important series of papers on tlic insecticidal value of chloro- 
picrin has been published by G. Bertrand and c^thers.^^ Unfortunately, 
however, this suKstanoe, while very effective, often presents difficulties 
in handling wliich are not entirely overcome. 

The ])romising material obtained by grinding the root of Denis 
elliptica is still under examination, and the principle is sliown to be 
extractible by alcohol.^*' 

O. Fingcrliiig, himhe, Vcrsuchs-StiU.f 1918, 92, 1. F. TTanscii {Bied. Zenir.^ 
1919, 48, 110 ; J., 1919, speaks more highly of the caustic so«la process while 
agreeing (ifcc/., 118) that the hydroehlorie acid process is not good; 

1919, 51a. F. Koncamp and K. BInnek, Landw. Vt rsuchs-SUit., 1919, 93, 
175; J., 1919, 841a. 

G. Fingerling, rxi»du\ Vvrsvchs-Stat.t 1918, 92, 147 ; 1919, 841 

F. Honcamp, Lnmhe. Versuchs-Btat* 1919, 93, 97; 1919, 841 

J. R. Furlong, J. Afjric. Nri., 1919, 9, 137, 1919, 384a. 

“ OtTs, Fnl.i, and Waxes,** 1, .lO. 

J. Bd. Agric., 1919, 26, 480; ./ , 1919, 735\. , 

R. L. Mond and C. Heborlein, Chem. Soc, Tran^., 1919, 115, 908 ; •/., 1919, 
790a. 

•• J. V. Eyre, E. S. Salmon, and L. K. Wormald, J. Agric. Sc*., 1919, 9, 283 ; 
J., 1919. 843a. 

” Compter rend., 1919, 168, 742, 911 ; and 169, 880 ; J., 1919, 336a. 437a. 

N. Molndoo, A. E. Sievers, and W. S. Abbott, J, Agrie, Bes., 1919, 17, 
177 ; J. 1919, 790a. 



377 


SUGARS, STARCHES. AND GUMS. 

Bv JaMKS P. OtJlLVlE, 

Technical Editor, " International Stujar Journal” London. 

Statistical. 

The most noticeable feature a])out sugar production since the arnnsticc 
has been the great rise in the demand, due to the re-entry into the 
world’s markets of the Biiro[)ean nations previously restricted by the 
blockade from purchasing from other than local sources. (Consumption 
has gone up by leaps and bounds, limited only by the, ability to obtain 
the ])roduct, and not (as was usually the economic case before tlic war) 
by the price asked for it. .\s the result, prices have been raised io an 
unprecedented level, whicli would probably have attained a still great(*r 
height under the influence of free competition were it not for the fact 
that the British and Tnitcd States (lovernments had already contracted 
for a very large proportion of their respective countries' retjuirements. 

It may further be ])ointed out that whereas the world's j)resent con- 
sumption, had there been no war, might have reached 21 million tons 
(allowing for a 3% increase per annum), the 1918-19 output amounted 
only to l(»,353,73() tons, wliile the 1919 20 croj) is estimated by Willett 
and Gray ' at 16,389,394 tons. It is thus clear that consiim[>tion has 
greatly outstripju'd [)roduction. 

This deficit is of course mainly due to the collapse, of the beet indu.stry, 
owing to tlie ravages of war. In 1913-11 (the last co]nj>lete pre-war 
year) the world’s sui|)ply consisted of 9,894,226 tons of cane and 
8.845,986 tons of beet, a total of 18,740,212 tons. In 1918-19 the 
amounts were 11,964,330 tons of cane, but only 4,355,621 tons of beet. 
This fully explains the present shortage of sugar, and its consequent 
high price. * 

Following the reading of the report of the Ern]»ire Sugar Supply 
(Technical) Committee by A. R. Ling ^ (who was Chairman of this 
Committee), consWerable time was devoted to a discussion on the 
possibilities of expansion of sugar production in the British Empire, 
in which the’ Earl of Denbigh, Sir F. Watts, Sir A. Chatterton, Dr. .1. A. 



^ Jniern. Sugar J., 1920, 40. ■ J., 1919, 297t, 
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Martineau, and others took part. It was concluded that India 
offered tlie best field for an increase, though it was recognised 
that, given a solution of the labour difficulty, British Guiana and 
Jamaica had ])ossibilities of no mean order. Since that meeting, 
the Government of India has a])])ointed a commission to inquire into 
the whole (question of the sugar industry in that country, and it is 
hoped that as the result of this investigation something may be’ done 
in this direction. An in(;rease of production to a less degree may 
also be expected in other parts* of the British. Empire. 

It may bo added that there is now tlie important incentive of a 
preference on Imperial sugars entering the United Kingdom, amounting 
to a rebate of one-sixth of the import duty.® This is certain to stimu- 
late production, and to encourage the operations of capital. 

Sugars. 

The Cane Sa/jar Imlmtnj. 

Exlraviinn oj the juice hfj 7nillin{f~ A steady increase in the extraction 
figure (sucrose in the juice, pt‘r cent, sucrosi* in the cane) continues to 
be rororded in different eoiintries.* It is, however, in Hawaii that this 
figure is maintained at its highest, viz. 1)7*1 for the year 1918, whereas 
it averaged 93*89 during tlie ])eriod HX)9 1917.*’^ As was pointed out 
last year,® tl\e excellent results obtained in Hawaii are realised prin- 
cipally by the use of spec*ial ap]niratus for crushing and shredding the 
cane to a very fine state of disintegration previous to passnig it into 
tlie train of 3-roller mills. They arc also as.sisted by the use of grooved 
rollers, as well as by an improveil system of macerating the bagasse (or 
crushed cane) by spraying it with water or weak juice. 

By those con.sidering the value of such special appliances, it will be 
borne in mind that their adoption involves the modification, not only 
of the milling installation, but also generally of a ])ortion of the rest of 
the plant, since there is then more juice to be heated and subsided, 
more “ mud ” (or insoluble impurities separated in clarification) to Ik> 
treated in filter- presses, and also more water to be eliminated in the 
evaporators. More fuel may also be required. It is, therefore, neces- 
sary to estimate how' much of the additional sucrose passing into the 
juice will actually be recovered as cobimercial sugar ; and against the 
value of this increased yield one must balance items such as the in- 
creased capital expemlitiire, the increased operating costs, the liigher 
rate of de}>reciation, and lastly the value of any exthi fuel (other than 
bagasse) that may be used. 

» Intern. Sugar J., 1919, 212. 430. 

« Ibid., 1919, 282, 302, 380, and 403. V 

> Ibid., 1919^ 564. ? Ann. Repla., 1918, 3, 365, 
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In regard to the question of tlie increase in the yield, W. Searby ^ 
believes that about 75-80% of the additional sucrose j)assing into tlie 
juice can he ” j>ut into the bags, ” while data collected by H. .lohnson ** 
and others support this conclusiou. In a discussion of some of the 
other fxjints at issue, J. N. S. Williams® gives an example of the methml 
of calculation employed by him to establish the profit t)r loss that might 
result* from the installation of improved milling apparatus. The 
extraction in one of the mills in Hawaii had shown an increase of l-d”,^ 
and it was considered that this repF?sented 4 ll>. of 90 ' commercial 
sugar per ton of cane milled as the gain resulting. The additions had 
comprised a new boiler, a shredder, three new rollers, and three jiairs 
of mill cheeks, the total expenditure upon which was $32,980. With 
120,000 tons of cane for a crop, and with the price of sugar at 0 cents 
per lb. in New York, the 240 tons of extra sugar yielded net proceeds 
to the plantation of $23,11K), From this sum must l)e deducted the 
interest on the increased capital expenditure, the increa.sed co.st of 
bags.^nd the increased dejireciation and rejiairs, a sum amounting to 
$17,01 1, which taken from $23,190 shows a gain of $557(1 for the crop. 
If, however, 1(J(),(KK) tons of cane had been ground, the extra sugar 
would have been only 200 tons, and the gain would work out at $1920 
at 6 cents. On the other hand, if 100, 0(X) tons of cane were groundfand 
the price w'as 5 cents, there \vould be a lo.ss of $,‘X)74 on the undertaking. 

These data show that full con.sideration mu.st be given to all items 
entering into costs when improved milling in.stallation of the type 
under discussion is contemplated. 'Phey further indicaO* that the 
ex|)enditure of large .sums of money upon the dilTerent new devices is 
only justified when the factory is milling a large crop of cane ; when 
the jiricc of sugar is liigh ; and lastly when the cane is of good average 
quality, that is, capable of yielding juice of high .sucro.se content and 
of high purity. 

CUirification of the juice . — At the present time it is almost general 
practice to clarify the juice coming from the mills by treating it with 
lime to neutrality or .slight alkalinity, heating to boiling point, and 
subsiding in tanks, the in.soluble matter or “ mud ” obtained being 
wa.shed in filter-presses until its sucrose content is sufficiently r(‘duced. 
N. M. Thomas and C. G. Petree now propose a jiroccdure the object 
of which is entirely to eliminate the- use of filter- pres.ses in this way. 
This is certainly a desirable aim ; and if it were accomplished a con- 
siderable saving in labour and cloth, the abolition of the dirtiest dejjart- 
ment of the factoiy, and the general simjdification of manufacture, 
would be among the advantages gained. 

’ Intern. Sugar J., 1919, 21. 

* Ibid.. 1919, 17. » Ibid., 1919, 20; 1919, I34r. 

U.S. Pat. 1266982; J., 1918, SSTa. Intern. Sugar J., 1919, 33; 7., 1919, 

134b, 
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Their process consists in distributing the mud over the cane under- 
going crushing by the mills. Previous attempts to do this have been 
made, but these have failed generally because the returned mud 
contained more sucrose than the juice present in the” cane upon which it 
was placed, the efhciency of the extraction process thus being hindered. 
According to the new method, the usual routine is so modified as to 
produce a mud having a low sucrose content, this being done by treating 
the juices coming from the first and second units separately, instead of 
clarifying the mixed juice from •all the mills a^ a whole, according to 



the customary practice. As is shown in the drawing, the richer juice 
expressed by the first unit A of the milling installation is clarified 
separately, being limed in the tank E, and pumped through the heater 
0 into the continuous subsiding tank 7/,^^ the clear juices resulting 
being passed through the line J to the evaporators. The weaker juice 
from the second unit B is treated in the same way. But the mud from 
the bottom of the subsiding tank H is washed by uniting it in the 
liming tank L with the w’eaker juice ; while the mud drawn from the 
subsiding tank P is sufficiently low in sucrose to be distributed over 
the crushed cane passing out of the unit A. Lastly, to assist the 
exhaustion of the crushed cane, water is applied as it passes from unit 
B to unit G. 

Consideration will show that the success of this procedure will depend 
upon several conditions. Provided that re-solution of certain of the 
impurities of the mud does not occur ; that the cane is in a sufficiently 
spongy state readily to absorb the mud ; and also that the burning 
properties of the bagasse are not adversely affected, this would seem a 
modus oyerandi of much interest to manufacturers, more especially in 


JnUrn^ Stigar J., 1919 , 246 . 
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countries in which the cost of labour is high. Those [lossible objections 
ap[)ear to have been successfully met in Australia, as the process has 
been adopted by about twenty factories in that country and in Fiji. 
Evidence is adduced by those opemting it that the juices are at the 
present time as high in purity, and at least as clear, as those previously 
obtained ; and that, moreover, there is no trouble tliroiigh clinkcring 
in the furnaces. , 

Evaporation oj the juiee.- -During the evaporation of the clarified 
juice in the triple- or <piadrui>le-eiyect* apparatu.s, a certain amount of 
matter is thrown out of solution, j>artly de])ositing as an incrustation 
on the tubes of the plant, and jiartly remaining in suspension in the 
juice, rendering it turbid. One of tlie conditions of success in the 
manufacture of high-grade sugar is that the syrup to be crystallised in 
the vacuum pan shall be perfectly clear,*- though often treatment for 
the purpose of realising this is ijcglected owing to its difficulty. Even 
in making ordinary raw sugar for refining the clarification of the syrup 
before it passes to the pan is advantageous, since work with the im])ure 
after-products is thereby greatly facilitated.*® 

Syrup resulting from juice which has been clarified simply by treating 
with lime, heating, and subsiding, cannot be passed directly thn^ugh 
i loth, owing to its content in gums and pectins, (renerally the method 
followed in order to eliminate the in.solubh; impurities is to boil with or 
without the addition of lime and sulphurous or phosphoric acid, and to 
subside It is mentioned by C. E. Coates *■* that promising results 
have been obtained in Louisiana by a process protected by G. B. 
Williamson *® of treating the 8}Tup with lime and phosphoric acid, and 
aerating, the precipitate being thus rendered lighter than the syrup, 
from wffiich it is stated to be easily and rajmlly separated in a clear 
condition. An excellent clarifying effect is also obtained by the Bach 
jirocess, which will be discussed later (see p. 389). 

Besides the deposition of solid matter, other changes may occur 
during concentration of the juice, and certain substances may be 
volatilised. It is interesting to note that T. van der Linden *• has 
observed the presence of ammonium carbonate in the water condensed 
from the vapour of a multiple-effect evaporator in a Java canc factory, 
though he gives no indication of the amount that may be expected 
under normal conditions of working. The formation of ammonia 
would be explained by the decomposition of proteins during clarifica- 
tion. Its presence in the vapours resulting from the heating of limed * 
cane juice does not ^ppear to have been pointed out previously, though 
during the clarification of beet juices the formation of ammonia is very 
apparent by its smell in the factory. Regarding the presence of carbon 

** This vol., p. 389. Intern, Svgar J., 1919, 578. 

Ibid., 1919, 525; J., 1919, 872a. » U.S. Pat. 1317007; J., 1920 701 . 

^ Intern, Sugar J., 1919, 351 ; J., 1919, 050a. . « ' 
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dioxide in the condensed water of the cane-sugar house, it is possible 
that some might have formed as the result of micro-organisms , \n hilc 
it is also likely that a small amount might result from the dpcomi)osition 
of dextrose and Ijeviilose at the Umperature of evaporation. But a 
more certain cause would apj)ear to he the reaction taking place be- 
tween, the reducing sugars and amino-a< ids, as pointed out by L. C. 
Maillard,*^ an effect that has recently been further studied by V. A. 
Oudemans.'^ 'Phis reaction appears to be a condensation in which 
carbon di«)xide and water are ••eliminated in .the j)roportions COj : 
12 }f 20 , the former being ])roduced by the breakilown of the carboxyl 
group of tile amino-acid. It will be men- 
tioneii later in this report in another con- 
nection (sec p. 399). 

Boilimj to ymin- \n cencontrating the 
syrup to grain in the vacuum pan to obtain 
1 he mixture of crystals and molasses (tecli- 
nicjilly known as ‘‘ massecuite ”), it is no 
long(‘r general practice* to ^iroceed according 
to the method of repeated boilings, by 
which crops of crystals arc successively 
obtained from the syriij), the first molasses, 
and the second molasses. Such a jirocedure 
is now recognise<l to be wasteful of labour, 
fuel, time, and floor-space, in comparison 
with the system of “ boiling in the mol- 
asses, some modifications of which in present 
use in Cuba are recorded by R. S. Norris.^® 
This modern method of boiling can best 
be described by following the details illus- 
trated in the accompanying chart. Three 
massecuites arc obtained, of high, medium, 
and low purity. In boiling the first, a 
mixture of syrup and first molasses is 
used, generally starting the graining on a 
magma formed of third sugar and first 
molasses, the proportions being so adjusted 
that the .purity value (sucrose per 100 of 
dry substance) is about 86% (or perhaps a 
little lower). On (centrifuging the resulting 
massecuite, commercial, sugar polarising 
about 96° and first molasses having a purity 
value of about 70% are separated. In boil- 
ing the second massecuite, one commences 

Comptes ren^., 1911, 158, 1078; 1912, 154 , 66; J., 1912, 144. 

” interp. Sugar J., 1919, 139 ; J., 1919, 154a. »» Ibid., J., 1919, 88. 
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with a “ footing” of first luassecuite. taken (or “ cut ”) from the first pan. 
this boiling being coni])letr(l witli a large proportion of first molasses 
to give a mixture of about 75” „ ])urity. This iiiasse< uitV »>n being spun 
in the centrifugals also gives commereinl sugar of about j)olari8iition, 
but the molasses separated is lower in purity than that previously 
obtained. Jjastly, the third massecuite is starteil by a “ cut ” from 
the first pan, which is fed with .second m^dasses to give a mixture of 
low purity, generally about 60 65”,, : but in order to exhaust the 
molaH.se8 a.s fully as ])nssible it is gradiudly ( (joled in erystallisers,” or 
tanks ]>rovided with slowly revolving stirrers. This final stage gives 
a low third sugar, which generally is not marketed, but is mixed with 
first molasses to form “ seed *' magma, and drawn into the first pan. 

In certain of the factories in (‘uba the “two niass»‘cuite ” system of 
boiling is now in vogue ; but it is to be noUnl that in this scheme 
both massecuites mu.<^t be subjected to the crystallisation-in-motioii 
process just mentioned. Thus, the first massecuite is formecl of syrup 
and first molasses to give a jiurity of about 75%, and aftc^r it has been 
concentrated to the desired density (about 92% of total solids), it is 
cooled in the erystallisers for 16 hours. At the end of this time, it is 
centrifuged, being sejiaratod into commercial sugar polarising about 
96'" and first iiiola.sses of about 47% purity. In boiling the second 
massecuite, a “ footing" of first massecuite is used, and first molasses 
is drawn in to give a mixture liaving a purity of about 5(S%. This, 
after cooling in cry.stallisers and centrifuging, gives a second sugar, 
which is mixed with the first massecuite to be centrifuged with it, while 
the molasses spun off is “ exhausted,” having a purity of about 30%. 

In the actual operation of effecting crystallisation in the vacuum pan, 
concentration is continued until the solution becomes supersaturated, 
at which point the temperature is made to fall, the sugar thus separ- 
ating as a hardly visible grain. It is now the pur])osc of the panman 
to effect the growth of the grain already formed without the formation 
of small new crystals (known as false grain "). which o[>eration 
demands some skill and experience on his part. If false grain be formed 
the subsequent centrifuging or “ curing ” of the sugar is greatly im- 
peded, and an inferior juoduct results. Instead, however, of operating 
in the manner indicated, the practice of “ seeding,” or drawing a small 
grained unwashed sugar into thejian to form the nuclei upon which 
crystallisation can subsequently take jdace, is largely followed. 

A modification of this process of “ seeding,” which has been found to . 
give improved reaqjts in respect of regularity of finished crystal when 
boiling white granulated, has been described by H. Pi. Zitkowski.*^ It 
is an elaboration of a procedure protected as far back as 1866 by J. 

Intern. Hugar J., 1919, 89. 

“ Ibid., 1919, 36 ; J., 1910, 48a. 
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Lebttudy.^'^ White sugar dust of such a fmeness that all passes through 
a lOO-mesh sieve is used in place of the unwashed sugar ordinarily 
added. Syrup/ or a mixture of syrup and molasses, is concentrated in 
the vacuum pan until the solution ^is slightly supersaturated, at which 
point the sugar dust (in amount depemling upon the size of the crystal 
required) is drawn slowly in, concentration being then continued, and 
the usual procedure followed- Experience witli this method of oper- 
ating is stated to have shown that, in addition to the greater regularity 
and improved colour of the cry;ital, there is also less liability of the 
formation of troublesome false grain. This last advantage would 
apply more particularly to the boiling of low ])roduct8. In fact, 
W. K. Orth has recently obtained good results with last massecuites 
by this procedure in Hawaii. 

Centrijuging and finishing . — In separating by moans of centrifugals 
the mixture of crystals and molasses composing the massecuite — 
“ curing,” as it is most generally called— it is found that the best results 
are obtained when the grain is regular and of fair size, and when the 
molasses is not very viscous. “ False grain greatly hinders centri- 
fuging by forming with the molasses a viscous mixture that refuses to 
penetrate through the wall of sugar lying against the screen of the 
macfiinc, and cafi only be removed by solution in water, a wasteful 
expedient. Only a ]K)rtion of the false grain is retained in this way, 
however, and most of it pas.ses through the holes of the centrifugal gauze 
with the molasses, in which it may be lost if the massecuite is a final 
one. 

This question of the presence of fine crystals in final molasses has 
claimed the attention of H. Kalshoven,-® bf the Java Sugar Experiment 
Station, who has devised a method for its determination. He examined 
8() exhausted molasses, and found that 26 of these contained more than 
10% of fine sugar grain, some having as much as 15 and 17%, the 
average of all the samples being 8%. When it is pointed out that this 
amount represents a loss of sugar equal to about 35, (KX) tons for the 
entire i>roduction of Java, the importance of the matter is at once 
realised. Several causes may contribute to the presence of these 
minute crystals in final molasses. ” False grain ” produced during 
boiling in the pan by inadvertence on the part of the operator might 
account for most of it ; but some might result by centrifuging massecuite 
while it is still hot,-* and by the premature cooling of liquors in pipes 
and pumps, which are insufficiently lagged. Lastly some might form 
by cooling massecuites in cryatallisers of such a de^gn that the entire 
contents do not come under the influence of the stirrers, “ dead comers ” 
being present. 

” Eng. Pat. 42, 1805. 

« Archies Suik€rind. Ned^l-Indie, 1019, 27 , 1660 ; Intern. Sugar J., 1910, 608. 

Intern. Sugar J., 1019, 134. 
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C^ertain other matters ooimectcd with the curing and finishing of the 
massecuite may be mentioned briefly. In some factories in 'Hawaii a 
larger grained sugar is now being made, it being found by P. W. 
Alston that, since the molasses is thus more easily separated, it is 
possible to decTease the number of centrifugals in the battery, some- 
times by as much as 10" In the same country, attention has been 
given to the jiresence of dark-colourcjl lumps in tlie raw sugars pro- 
duced, and A. B, Melancon c<»nsidcrs this irregularity to be due 
chiefly to ‘'seeding" witli low-grade^ .-<ugar. though it may also be 
caused l>y the massecuite adliering to th(‘ coils in the [»aii, as tin* result 
of insullicicnt lirculution in the \a(‘uum pan. Sugar often cakes in 
tlie bags, and the most usual cause of this defei’t is the ]iracticu of 
]>acking the ])roduct while still hot,-' wliich may conveniently be 
avoided, according to AV. Scarby and (1. (liacomctti,-*^ by previously 
cooling tlie ])roduct in a Ifersov' drier, through the tlrum of wliich air 
instead of steam is jiassed. Another source of trouble is the ‘‘ sweat- 
ing ” of tlie sugar in the bags, which is believed by J. K. Heila to be 
likewise due (in the case of cane sugars, at any rate) to tin* insnflieient 
cooling of the jiroduet before packing, thougli it may be induced 
sometimes by storing in a damp utinosphere. • ^ 

Deterioration oj raw hiujnr . — During tlie storage of the raw sugar, 
and its shijimcnt to the country in which it is relim‘d, deterioration os 
the result of the action of miero-organism.s may occur under certain 
conditions. A very thorough examination of this imjMulant matter 
has been made by AV. L. Owen,^^ who fouml that among the organisms 
effecting this alteration an* some closelv* resembling tlic so-call(‘d potato 
group, as li. vah/atus, li. metieulfnirus. It. tiudnmus^ Ji. 7/ns. ntbin\ and 
It. mes. ruhiatiis, the nujst striking ])oints of .similarity being the very 
high power of resist aiicc of their spores to heat, and the ability to form 
gums, as well as their m()r[»hologi<al and physiological characteristics. 
Torulie arc constantly present. Moulds, as Asjrityilhis Jutnnjatus, A. 
nt(jer, a blue Aspergillus, and A. pencilloidcs. were identified, and owing 
to their strong inverting power, which they arc able to exert in highly 
concentrated solutions of varying reaction, tliey form the most 
dangerous class of micro-organi.sins to be found in raw sugars. Con- 
trary to the statement made by E. C. Shorey that PefiiciUiurrt 
glaucum is generally present, it wa.s not possible to identify this organ- 
ism, although a green mould belonging to the AspergiUus group was 
frequently encountered. 

It has been obserwd by several writers, among them C. A. Browne, ** 
that an excellent criterion of the keeping quality of a raw sugar is 

” IrUern. Sugar J., 1919, 135. Ibid., 1919, 173, 177. 

” This vol., p. 395. “ IrUern. Sugar J., 1919, 179. 

” Ibid., 1919, 179. Intern. Sugar J., 1919, 277, 334 ; J., 1919, 649a. 

“ J., 1898, 656. »> J. Ind. Eng. Chem., 1918, 10, 178 ; J., 1918, 275a. 
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afTorded by the “ factor of safety ” (which was first suggested by the 
Colonial Sugar , Refining Co., of Australia), namely that the quantity, 
W/(100 8), in which IV and S are the water and the sucrose contents 
respectively, must not be greater *than As the result of an 

examination of a large number of raw .sugars of dilTeront grades, Owen 
is also able to confirm the general validity of this datum. He, however, 
observed exceptions, since fr(‘qii»-ntly it was noticeable that a product 
with a factor less than ()-333 in.iv undergo more or less change. This 
discrcpaiH-y is most usually to 'be observ(‘d iiv cases of sugars which 
liave been wash(‘d with water in the centrifugals. On the other hand, 
sometimes sugars having a factor higher than 0-333 may not deteriorate, 
examples of this exception being very low-grade sugars, ])ai*ticularly 
“ seconds.” It appears, tln rehin*, that the factor de|)ends to some 
extent upon the purity as well as the (huisity of tlie film of molasses 
surrounding the crystals of sugar, a lower factor th;in 0-333 in the case 
of washed sugars, arj<l a higher in tliat of “ seconds ’ being a])plicable. 

Turning to the [»iacti(;al side of the (piestion, it is of interest to con- 
sider the conditions obtaining during manufacture that control to a 
greater or less extent the gooil (juality of the finished material. As a 
corgjla^ of the “factor of safety” rul(‘, it follows that the film of 
molasses surrounding tlu‘ crystal should be of low j)urity. In some 
countries it is found necessary to wash the sugar with water w'hcn 
“ curing ” it in the centrifugals, in order by the removal of some of the 
molasses to bring it up to a desired test, generally 9(3 ]>olarisation.®* 
It is clear that this practi< e must raise the purity of the film of molasses, 
and give a jiroduct of greater litibility to deterioration umler unfavour- 
able storage conditions. Difficulty in sufficiently eliminating the 
mohissc's during centrifuging may Ih* caused ])y tlie [»resence of “ false 
grain,” and the importance of avoiding this irregularity, previously 
emjihasised in another connection,-*'’ is again appaient. It may also be 
due to the molasses being unusually viscous, often the result of an 
insufficient clarification, which is another deviation from good practice, 
the bad results of which in another direction are mentioned in this 
report.®® 

In considering the cpiestion of the deterioration of sugar by micro- 
organisms, the possibility of carrying out manufacture under aseptic 
conditions at once occurs. Useful bwestigations along this line have 
been made by N. and M. Kopeloff.®’ Examination of the products at 
the different stages of nuinufacture showed that, although bacteria 
and moulds are present in very large nuniI)ors i7^ the raw juice, the 
liquid becomes almost sterile after treatment with lime and settling 

Atimial liejxtrUf, 1918, 3, 370. Intern. Sugar J., 1919, 136. 

« This voL, p. 384. =*« This vol., p. 395. 

” La. Planter, 1919, 82, 237 ; J., 1919, 592a. 
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(following the usual proredure adopted in clarification). Ue-infoclion, 
however, took place wlien later the syrup and niassecuiie were exposed 
to the air, especially during centrifiigirig. It is consequently interesting 
to note that encouraging results h*ave been obtained by Owen ^ on 
taking advantage of these observations by cov»‘ring the tanks, centri- 
fugals, conveyors, cooling bins, etc. This worker has also invest igatetl 
the possibility of cold storage in preventing or inijieding the alteration 
of" sugar, and his laboratory ex])eriinents have indicatetl that deterio- 
ration is slight under* such conditions, (‘onipartMl with the change 
occurring at higher temperatures.®'-* 

MfDiuJactuir oj phnitdtlon whitr sfdfar.- One of the most intiTesting 
<levelopments taking jilace during recent years in cane-growing coun- 
tries is the production oij the plantation of a fine wlnt<‘ sugar siiitabh' 
for direct (‘on.sumption, wdiich can now be made without using animal 
charcoal, without much extra l(»ss of sugar, without any considerable 
increase in working expenses, and lastly generally witlic)ut re*nu‘lting. 
Exceihuit white sugars, ])olarising nearly KH)'’, are now- pnxluci'd in 
considerable ((uantity in Java, la)uisiana, Mauritius, and to a smaller 
extent in soim* other countries. Two essential conditions of success in 
their manufacture that may be dealt with here an* : (1) that the s^up 
from which the sugar is crystalli.sed shall be of a light colour and a high 
jiurity, and (2) that the syrup shall also be free from any insoluble 
matter 

Jn oidir to realise tlie first condition, an exact knowl(‘dge of the 
colouring matters ])res(‘nt in tlie raw juice, as well as of those that may 
lie formed (luring manufacture, is of min-h importance, rntil n'c(‘ntly 
it was believed that the colouring matters originating from the cane 
were ; {a) chlorophyll, which is insoluble, and is readily removed in 
the process of clarification ; {h) anthocyanin, which is soluble, and is 
precipitated by a large excess of lime (such as is used in the carbonatation 
process of clarification) ; and (r) saccharetin, which is insoluble in the 
raw’ juice, but is dissolved by the lime during clarification with the 
formation of a yell«w colour readily bleached by the sulphurous acid 
with w’hich the juices arc generally later treated. 

It is, how'ever, now pointed out by M. A. Schneller that another 
source of colour must receive consideration, namely the so-called 
“ tannins,” or polyphenols, which art* characterised by giving a blacki.sh- 
blue or blackish-green colour with a solution of a ferric salt. These 
substances, the presence of which in cane has been demonstrated by C!. A. 
Browne, are found*in the vascular bundles of the eyes, shoots, and 
tops. Although their content is much less in the mature than in the 
young platit, the extent to which they occur in the crushed cane of the 

« Loc. cit. 

*** Louisiana Bulletin 157 ; J., 1919, 192a. 
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factory may be; (lemonstratcd by treating .some of this material with a 
solution of ferric chloride, when an intense darkening throughout the 
mas-s results. 

During the process of milling, these “ tannins ” pass into the juice, 
and a study of th(;ir beliaviour <luring this operation lias b(‘on made by 
K. W. Zerban."*- It would appear from his exjieiiments that they are 
4irst acti'd upon by an oxidase with the formation of a lirown jiroduct, 
whicli does not at first change much in intensity when ferrous salts 
result from the action of the orglinic acids of the juice on the iron of the 
rollers. (Gradually, however, ferrh* salts are formed by the presence of 
peroxidase, and the characteri.stic dirty-green colour a.s.sociated with 
mill juic.c at the last stage of crushing later ajijiears. It will be remem- 
bered that a similar explanation af the darkening of beet juice has 
been advanced. According to M. (lonnermann,^® catechol is formed 
by the action of tyrosinase u])on the tyrosine of the beet, this reacting 
with the ferrous salts present in the juice, and becomitig rapidly con- 
verted to the black ferric compound by the action of an oxidase, or 
])erha])8 siinjily by contact with air. 

In regard to the role of ferric-polyjihenol compounds during the 
course of manufacture, M. A. Schncller points out that the colour due 
to their jiresence may be eliminated by their reduction with sulphurous 
acid ; but that this elTect may not be jiermanent, as may be observed 
by the darkening of a syrup thus treated at its surface in contact with 
air. He believes that they account for the slight yellow shade of 
plantation wliite sugars, which may deepen more or less rapidly during 
storage. These comjiounds may, however, be completely eliminated " 
by an intense system of clarification, such as the carbonatation i)roce.ss, 
wdion they are carried down by the voluminous ]>recij)itatc formed ; 
they are also entirely adsorbed by animal charcoal and by decolorising 
carbon. Juice once it has been rendered free of them, t:>chnellcr 
considers, must subsequently be treated in apparatus (evaporators, 
vacuum pans, tanks, ])ipes, etc.) the interior of which is made of 
copper, aluminium, or a suitable rust-proof enamel, in order to obviate 
their re- formation. 

However, the importance ascribed to ferric-polyj)henol com])Ound8 by 
Schneller and Zerban is not entirely corroborated by W. H. T. Harlot!,^* 
an investigator who has had considerable experience in the manufacture 
of plantation white sugar. While acknowledging the great interest of 
the results obtained by the two American chemists, he points out that 
according to experiments made by him in Java, })rovided that the syrup 
be strongly sulphited (which is common practice in that country), the 
sugar obtained on crystallisation is generally found to contain only a 

** J. Ind. Eng. Chem., 1918, 10, 814 ; J„ 1918, 778a. 

*=> Z. IV. deuU, Zuckcrind., 1907, 87 , 1068 ; J., 1908.. 31. 

Loc, cit, « Intern. Sugar J.. 1019. 674 ; J., 1920, 36a. 
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slight trace of iron, even though the mother-liquor may have a relatively 
high content of this element. He believes that the slight yellow shade 
exhibited by j)lant^ition white sugar in bulk is due rather to the dark 
substances produced by the action* of lime during heating upon the 
dextrose and lievulose present in the juice. Tnlike the ferric com- 
pounds under ronsi<leration, these ‘‘ glucose “ det omposition jirotluct.s 
cannot be entirely decMilorised by suljdmrcms acid. 'J’hey have an 
intense colouring power.'the etTect of which upon llu' appearaiu e of the 
cry.stals it seems impoi^ible wholly to avoid by any method of treat- 
ment at present in pra»‘tical use. 

Coming now to the second condition of success in white sinnir manu- 
facture, namely that the synij) before ]>as.sing into the vacuum pan for 
crystallisation shall b<‘ (rce from insoluble matttu-. some jmrticulars 
may be given of the Hach ] >roce.ss, which is at presiuit rather exten- 
sively used in Java, and is about to be installetl in (‘ertain factories in 
the British West Indies.^’ Its principal advantages are that it effects 
an excellent clarification of the syrup, that it gives a good yield of white 
sugar of fine (piality, and lastly that it is economical in ojieration, no 
special ])lant other than a sulphur (►ven and some extra tanks being 
necessary. 

Syrup resulting from the concentration of juice (larified by lime, 
according to the usual jirocedure follow(‘d in the production of raw 
sugar, passed through a cooler in order to reduc(‘ its temperature as 
low as 1 .- conveniently possible, after which if is treated witli 2- 2*5% • 
by volume of milk of lime (at 15^ B.), and sulj»hited to neutrality, using 
phenolphthalcin. Alternatively, the syrup may first be treated with 
the same quantity of sulphur dioxide, and then with the milk of lime, 
the clarifying effect as shown by the rise in the degree of purity being 
the same, though the latter might jKThaps he the ])referable 
procedure, as all danger of “ glucose ” decomposition with the forma- 
tion of dark ]jrodurts is thus avoided. In either rase, the treated 
syrup with its voluminous jirecijutate is raised to (191'^ F.), and 

])assed through filter-pre.s.ses, a brilliant aiul light-coloured syrup and 
a firm cake that washes readily being thus obtained. Finally, the 
filtered .syrup is cooled, sulpliited to slight acidity to jJienolphthalein 
(say about 0-6-0-9 grm. of SO 2 per litre, an insuflicient amount to cause 
inversion of sucrose), and passed 40 the pans for crystallisiition. 

It may be worth mentioning that in this juoeess the renditions are 
so adjusted that the calcium suljJiite crystallises out in microscopic ‘ 
needles (CaS 03 , 2 H 2 €)), and that when the precipitate is in this form, 
the effect of the gums adsorbed in impeding the washing of the cake in 
the presses is very much less apparent than if the calcium sulphite had 
been in the amorphous state. It may also be of interest to jioint out 
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in j)a8HinR that this obsorvation in regard to Bach’s j)rocc8a bears out 
a fact of some jiractical imjiortance, which 1ms been recognised in the 
sugar industry for soriie time past, namely, that in the cloth filtration 
of gummy syrup the operation is greatly facilitated by the presence of 
kiesclguhr containing diatoms that are needlo-shaj)ed, whereas when 
these are mostly circular the rate at which the liquor passes through 
the presses or bags is appreciably less. 

The lieet Swjar Induslnf. 

British beet siOfar. Ih'ct sugar proje<ts at home have continued 
during 1910 in the preliminary stage. The Kclham scheme, which has 
been developed by the British Sugar Beet (Jrowers’ Society under 
jiromise of (Jov»‘rnnierit assistance, has had to devote most of its acreage 
to c.ereals pending tlie ac<pnsition of beet seed and the erection of a 
factory. At the annual meeting in December, however, the Society 
were able to announce that the estate had been so cultivated and 
cleaned that they wen* ready at any monuMit to begin to grow sugar 
beet for the factory to be built before the autumn of 1921. It would 
seem therefore that the Society (‘Xpi'ct to start their first operations 
during the 1921 22 campaign, in which event their first sugar should 
be (/ii the market in about two years’ time. A new (M)m])any is being 
formed under the name of Home (Jrowm Sugar, Limittsl, to acquire 
from the Society the assets of the business ; and it is appealing to the 
public for a subscrijition of £2r)(),()(H), which sum with a like amount 
promised by the (rovernment will jirovide the tuwv concern wuth a 
working capital of £5(X),0(.K). Members of the British Sugar Beet 
Growers’ Society have subscribed largely for the new' issue. 

Apart from Kclham, the only other possible source of sugar production 
in Kngland is (^antley. During the year an effort appears to have been 
made to reorganise the conquiny controlling the factory with the help, 
it is rei)orted, of some foreign capital and technical assistance ; but 
so far no definite announcement regarding the success of the pour- 
parlers has been made. 

As the present preference on home-grown beet sugar (polarising 98°) 
works out at (3s. 25 </. ]>er cwt. compared with the foreign beet product, 
and at 2s. Ad. per cwt. compared witli Imperial cane sugar, there is 
considerable fiscal incentive to extend the beet sugar industry in the 
United Kingdom. 

Manufacture. During the period under review', little has been 
published on the Gontinent in regard to the technology of beet sugar 
manufai’ture, conditions in this industry having there declined to a 
low' level. It is reported by a well-known writer (in Holland) that 
no ]>lans for extension or inquoveiuent have lately been formulated ; 
and that the outlook, particularly in Germany and France, is such as 
to cause considerable despondency. In consequence, it is impossible 
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here to construct a connected narrative of progress effected in the 
several stages of manufacture, as has been done in the case of the sister 
industry, though a few ])a])ers ]>ub)ished on tlie Continent and in 
America may be noticed briefly. , 

111 the clarification of beet jin< es by the carbonatation |»roi‘ess, it is 
usual to add the lime after rawing the liquid to a temperature of 
C. Some loss of sucrose owing to hydrolysis by the organic 
acids present may occur in this way, and for this reason, and also to 
improve matters when the juice is particularly impun*, .s«)me of the 
full quantity of lime may be added before passing the jui<e to the 
heaters. E. l^seni(‘ka now' .states that a very .satisfactory i larifying 
«*ffect may be obtained by the addition to the cold juice of a (juantity 
of the calcium carbonate precipitate, jirevious to heating, limirig. and 
carbonating. This is best <lone by returning 1 20'*,, of tlu' unfiltered 
carbonated juice to the raw juice. It is claimed that in this ])roeislure 
the darkening which frequently oc<-urs when the juice is liimsl in tln^ 
eold is obviated ; tliat inversion is prevented ; that after liming and 
carbonating a very granular jireiipitate, which filters reiulilv, is 
obtained ; and lastly that a .saving in lime can bi‘ (‘ffected. Little 
alteration of the plant is re<piin‘d ; and this appears to be a modifica- 
tion worthy of trial esjiecially when dealing with juices in the clTirifi- 
cation of which some difliculty is being experienced. 

In })re.sent practice, filter-pres.ses are alw'ays employed to separate 
the pre. ipitate jirodiiced in the carbonatation process ; but it is of 
interest lo notice in an article by B. Bloch *•* that th(‘ pos.sibility of 
u.sing centrifugal.s is now' being diHcu.s.sed in (jcrmaFiy. Already in 
certain cane-growing countries encouraging results have be<m obtained 
in this direction,^” though in some of the experiments made trouble 
has been encountered on account of the .slimy nature of the mud, 
w’hich jirevented continuous action. In the lau-t factory, however, 
the preeijatate is in a more favourable conditi»)n. owing to the excess 
of calcium carbonate it contains, but a disadvantage that would remain 
is the rather high pow'cr consuiniition reipiired. 

When the ])rice of sugar is high, it is worth while treating the final 
molasses obtained in the factory for the extraction of the augur that 
cannot further be se])arated by concentration. In America, the 
(*alcium saccharate method is largHy used for tliis purpo.se, and as the 
literature of this operation is rather meagre, some details given by 
C. .1. Leonis in regard to tlie conditions for realising the best yidd 
will be w'elcomed b^v those concerned with the [iroci'ss. It is advised 
first to dilute the product w'ith wash-w’ater to a suitable sucro.se c;on- 

« 7.. Zurherind. Bohm., 1919, 43, 224; 1019, .'592a. 

** Z. Ver. deul^. Ztickfrind., 1918, 383; J., 1919, .jWM. 

^ Ann. Bf'pts.f 1918, 3, 367. 

Su^ar, 1918, 20, 13, 56 ; J., 1919, 49a, 



392 


REP0BT8 or THS PBOOBXSS OF APPLIED CHEMISTRY. 


tent, and add milk of lime at 35° Brix at the rate of 18 parts of calcium 
oxide per U)0 of sucrose present, that is, sufficient to form the mono- 
and some di-saccharato. In order to precipitate the insoluble tri- 
8accbarat(‘, powdered lime is adde(h gradually at C., preferably 

in a 8[>ecial cooler under pressure, taking care not to allow the 
temperature to rise above 14° 0., the addition being stopped when 
the density of the filtered, solution corresponds to 6*5° Brix. The 
precipitate of tri-saccharate is separated in a filter-press, washed with 
water containing a little milk of, lime, discharged, diluted with a little 
sweet-water, and finally sent to the carbonation tanks, where it is 
decomposed, the liberated sucrose being united with that m the juice 
undergoing clarification. 

Beet sugar factories in tlie United States produce a granulated white 
sugar which is sold for direct consuni()tiorf without refining, and 
occasionally on dissolving this ]>roduct in water a white turbidity is 
formed. It is ex[)laincd by ('. Le^jnis that this may be tracked to 
lack of care during siilphitation, cuh’ium bisulphite ha\ing ]»assed into 
the filtered syrups, and having beeti subse<pien1ly decomposed to 
calcium sulphite during boiling in the pan or drying in the granulator. 
Again, if th(‘ suli>hited syru])s are insufficiently h(‘at(‘d amorphous 
calcium sulphite is produced, and may ])ass througli the filter-cloths. 
It may sometimes happen that such white beet sugars show a slight 
turbidity when recently nuule, but less after storage for 00 days or 
more. 'Phis is explained by the presence in the sugar of free sul])hurous 
acid, which slowly transforms the calcium sulphite into the acid salt ; 
or it may also be due to the oxidation of calcium sulphite into tbe 
more readily soluble calcium sulphate. 

The Rejinhuf Industry. 

Dcvolorisiny earlxjns.- Animal cbarconl (bone-black) lias been in use 
in sugar refining since about 1812, and tbe first British patent relating 
to its application in this connection was granted to V. and J. Mar- 
tincRU in 18l.''». From time to time elTorts have been made to 
replace this material by decolorising carbons, which may possess a 
much greater power of adsorbing impurities (particularly colouring 
Bubstauees) from solutions of raw’ sugars, and may also be regenerated. 

During tbe ]>ast few years, numerous trials in this direction have 
been carried out with the preparation “ Norit ” (w'hieh is made in 
H*v>lland by a secret process), and it is reported that this carbon, as 
well as the protected method of using it,®^ is now in continuous oper- 

M Sugar, 1918, 20, 357 ; Intern, Sugar J., 1919, 249 ; J., 1919, 432a. 

Eng. Pat. 3912, 1816. 
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ation in largo factories in Holland, America, and clsewlioro, in tho 
. production of refined sugar. Improved methods of revi\nfication have 
recently been introduced, using a sp4‘< ially <iesigned furnace, which 
is stated to oj)erate easily and e<‘diHuni< ally ; wliih* it is also claimed 
that the difficulty previously t'xperienced in regard to obtaining the 
filtrate perfectly free from black particles has also been overcome. 

Much work continues to be done with the object of jmalucing a 
decolorising carbon that is both cheap and efficient, (lenerally, in 
its pre])aration sawdust or other caKoofiaceoiis material is charred in 
the presence of an ‘‘ impregnating .substance *’ lime), and heated 
to redness, the mineral matter being finally removed. A valuable 
systematic study of the comparative value of a large number of irn- 
])regnating substances has been made by F. W. Zerban, K. (\ Freeland, 
and I). I). Siillivant,'’' of the Louisiana Fxperiment Station, in which 
the sa\vdast of yellow pine wood was mixed to a jmste with the added 
com])ound, dried, and carbonised with exclu.sion of air, being finally 
heated to about 000° C. for 2 hours. Assuming the decolorising j)Ower 
of “ Norit " to be 100, the comparative efficiency of some of the 
carbons obtained with the use of difTerent substance's was found to be 
as follows: sodium carbonate', 10; sodium sulphate, 51; sodium 
chloride, 22 ; ammonium sulphate, 37 ; silica, 39; calcium chloride 
M'ith excess of ammonium chloride, *18; calcium sulphate, 173; alu- 
minium chloride with 4‘,\cess of ammonium chloride, 8fi ; calcium 
carbonate, 103; aluminium hydroxide. 238; barium hydroxide, 292; 
.stannous chloride, 202 ; magnesium hydroxide, 422 ; zinc cbloride, 
175 ; and magnesium chloride with an excess of ammonium chloride, 
3200. Regarding the amount of the impregnating substance, it 
should be mentioned that the basis chosen was 1 part by weight of 
sawdust to 1 of calcium oxide, the other cornjmunds used generally 
being taken in equivalent proportion. 

It is j)o.ssible as the re.sult <rf the.se experiments to formulate certain 
general conclusions in regard to the value of the several reagents used. 
Thus it would seem that the most important condition is the state of 
aggregation of the impregnating substance during the final heating 
to about 9{)0° CV, compounds that are either solid (as lime) or gaseous 
(as zinc or magnesium chlorides) at this temperature producing good 
carbons ; whereas those that are liquid (as sodium hydroxide or 
carbonate) give an unsatisfactory result. Other conditions l>eing 
equal, compounds having the greate.st chemical energy ap^war to foitn 
the best impregnating substances, anhydrous magnesium chloride, for 
example, being superior in this respect to zinc chloride, the heat of 
solution of which is only about two-thirds that of the former salt. 

Eng. Pat. 104456; J., 1917, 445. Ann. Repis , 1018, 8, 373. 
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It is further to be concluded from these useful results of Zerban and 
his collalKirators.that the cost of making a carbon having a sufficiently 
high decolorising power must necessarily be considerable when follow- 
ing such methods. A Inrge amount of impregnating substance is 
required ; and if this is insoluble in water, the quantity of acid (gener- 
ally hydrochloric) for its elimination is a considerable item ; while 
again it must be borne in mind that the actual yield of carbon (even 
when no loss by oxidation occurs) is rather small. 

Several ]»atents relating to processe.s of pref)aring decolorising 
carbon have recently been taken out ; l)ut from the ])oint of view under 
discussion, that of economy of ])roduction, one of the most interesting 
is that of the Kjusuiko S«‘ilo 'rakushoku Kabushiki Kaisha.’’^^ In this 
specification it is stated that it has been found unnecessary to add any 
im])regnating substance previous to h(‘ating. If the structure of the 
carbonaceous material be sufficiently well disintegrated, its saturation 
with water alone juevious to charring suffices for the production of a 
carbon of high powtu*. Su< h a method of ])reparation (if efficient) 
would l>e much more (M'onomical than most of those yet proposed. 
Another proc<*ss that appears to be of some interest is that ])rotected 
by StS. I’eck,'*^' in which a mixture of molasses and kieselguhr is heated 
in the juesence of sul]>huric acid, and finally washed with w'ater. 
Decolorising carbon thus ])roduced is in large scale o])(‘ration on the 
Kahuku plantation, Oahu, T.lf., for the ]>ro<lu(‘tion of a white sugar 
for <lir(‘ct local consumption. Future work on the production of 
decolorising carbons will probably concentrate iqmn processes, such 
as the last two mentioned, which obviate the. use of the largo amount 
of impregnating substance and of acid for its suhseqiK'nt removal, 
hitherto getierally believed to be necessary. 

Defective sfujars for refininff. -At the recent conference on the 
])roduction •)( sugar within the British Km])ire, ,1. W. .Macdonald®*^ 
drew attention to the defective nature of certain sugars im])orted into 
this country from Cuba during the war, pointing out that although the 
manufacturers of .such products may have .saved them.selves a trifling 
sum by the adojdion of careless methods {e.y. packing hot, so that a 
solid mass had hnined), it had cost refiners on this side a considerable 
amount to rectifv the results. This censure of ]uactices that render 
refining unnecessarily difficult could lx* endorsed by other refiners. 
There can be little doubt that, w'hile some manufacturers ]iroduce 
excvdlent grades for refining, others appear to operate w’ithcnit sufficient 
care, and without always bearing iu mii\d the requirements of the 
purcha.sers of their wares. 

A good raw .sugar, in addition to po.s.se.ssing a fairly high sucrose 
content (say, 96-Oft”^), should have a grain that is regular but not too 

-•* Eng. Pat. 117828 ; ./., 1918, 599 a. 
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sm&ll, in order that it may readily be washed in the centrifugals (the first 
st«|) in refining). Especially should it I30 free from “Jalse grain,” the 
cause of the formation of which ha.s already Ih'ch disi iissi'd,’^' as has 
also that of tlie “caking ' of the^jn-oduct in tin* bags.'^- Further, it 
should not contain an undue amount of colouring matters (particularly 
caramel, which is reluctantly adsorbed hy animal ( harcnal). nor should 
the molasses surrounding the crystals be. very viscou‘ 4 . 'thest^ are the 
most desirable characteristics of a raw sugar, and if it were j>ossible 
on the part of manufiJcturers unifor*nly tt» turn out products of the 
type indicated, it is certain that the woik of the refiner would be 
rendered rt>nsidcrably ligliter than it has been iluring tin* past few 
years. 

Ferhaps the o})eration in the manufacture »>[ raw sugar upon which 
the realisation of an im[>ro\ement of its refining <juality is more depen- 
«lent than any other is that of clarification. Rec(*ntly \V. I). Nome 
visited Chiba on behalf of American refiners, in order to study the 
(piestion of the defective raw sugars which some of the factories then* 
have been producing, and he iiunle certain recommendatiims in r(*gard 
to the practice of clarification that are w'orthy of notice bv manufac- 
turers as a whoh*. lie pointed out that tin* exact adjustment the 
amount of linn* u.sed in this o|H‘ration is of greater importance ujion 
the (juality of tin* sugar produced than a])pcars generally to lx* thought. 
Addition to neutrality to litmus, although it inhibits inversion during 
boiling, rloes not effect the com|)lete precipitation of albuminoids and 
giinia, so that settling is difficult, and the syrup resulting on c*oncen- 
tration is viscous. If the amount he contimn*<l until alkalinity to 
])henolphtlialein is indicated (u.sually % ‘i times as much) a greater 
amount of impurities is tlirown out of .solution, but a notable ine^ea 8 ^^ 
of colour results later during lieating and j*vapoia 1 ion, owing to the 
action of the alkali upon the reducing sugars present in tfu* jniee. He 
therefore advised the na ntf’dia of linuDg to a ” moderate degree of 
alkalinity, varying from one-third to two-tliirds of the way from 
litmus to phenolphthaloin alkalinity.'’ This was found generally to 
result in a .satisfactory •dehxction of the juice. Xeverthele.ss, care 
must be taken that the .snb.'^ecpient heating (to effect the maximum 
j)re{ipitation jirevioiis to settling) is not unduly prolonged, otherwise 
a marked increase* in the colour will inevitably result. 

Another desirable quality that a raw' .sugar should posse.^s is that 
after being washed in the centrifugals in the refirjery to remove •the ^ 
adhering mola.s.se.s, the cry.stals remaining .should lx* as wOiite as jjossible. 

If they are highly coloured (as sometimes hapj)en.s), the comparatively 
dark .syrup resulting from their solution will unnecessarily diminish the 
caj)acity of the char filters. This point has been studied by W. R. 

This vol., p. 383. This voL, p. 385. 
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McAllep,*^ who observed that in one of the factories in Hawaii a su^r 
was being made* which, thougli of excellently formed grain, was par- 
ticularly dark tliroiighout. He ronrliidcd this defect largely to be due 
to the Hystcm of “ seeding ” with loAr-gradc third sugar in the vacuum 
pan, so that crystals were caused to grow upon a particularly dark 
nucleus (following the proccnlure outlined in another part of this 
report Hreatly improved* results were obtained by first forming the 
grain in the comparatively p\»re syru]), instead of in a mixture of sjTup 
and molasses; then building upon these crystj>ls by drawing further 
charges of syrup or molasses into the pan. Regarding the third sugar 
produced, being no longer used for “ seed,” this was either remelted in 
the juice, and the resulting solution drawn into the last vessel of the 
multiple-effect evaporator, or else mixt'd in the crystallisers with the 
higher grade massecuite. However, “ seeding” with third sugar need 
not necessarily be condemned generally, though the practice is certainly 
reprehensible in the case under consideration, in which the products 
were unusually dark. If in this ]mrticular factory care had been taken 
to prevent the formatioti of coloured “ glucose ” dec omposition pro- 
ducts (by avoiding an excess of lime), and of caramel (by abandoning 
the me of live steam for heating the molasses previous to drawing it 
into the pan), it is probnbh^ that the detrimental effects of the practice 
would have been greatly minimised. But to what extent, could only 
have been decided by further investigation. 

Analf/S7^ of Sugar ProduclHy and the. ResuUa oj Chemical Control. 

Determination of sucrose —Under this beading may be consideri‘d the 
proj>osal made, by certain chemists in America to adopt a new standard 
weight for the saccharimeter (or polariscope equij)ped with a scale 
permitting the reading of the sucrose per cent, directly). At the 
present time the standard ado])ted universally (except in France and 
Mauritius) is the weight of 26-0 grins, of sucrose dissolved in 100 metric 
c.c. at2U'' C., which solution when observed in a 200 mm. tube at 20° C. 
gives a reailiug of 100°. It is believed by C. A. Browne and 
others ““ that the time is opportune “to get away from the illogical 
and inaccurate German scale,” and to adopt another, preferably that 
of 20 grins., which was first projiosed in 1896 by D. Sidersky,®® sup- 
ported by H. Pellet and by F. Dupont,*” and is already in use to 
sonic extent in France. 

*Tn support of this ]iroposal. it is argued ; {a) that the present 26-0 

«« Intern. Sugar ./., 1910, rd2 ; ,/., 1910, 7S4a. This vol., p. 382. 

Intern. Sugar 1010, So, 128. 

Ibiit., 1019, 403 ; 1910, 503a. 
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grill, standard Las Ixjoii sliown to Ini inact urate ; {h) that 2t) grms. 
is a value offering certain conveniences in use (c.t/. it gives results that 
are readily converted into jx'rcentages) ; and (c) that 20 gnus, is a 
compromise between 26-0 and lG-20, which latter is the weight generally 
used in France at ])re.sent. 

Although chemi.^.ts in the Lhiited Stales, Hawaii, and t^uba have in 
the main exjae.'^sed themselves in favoiu* of tin* adojition of the jiro- 
])osal, there are some dissentients. F. Jhites,"- of the Jbireau of 
Standards, Washington, for example, controverts the arguments that 
have been tiffered “ to bring about .so momentous a < hange as a new 
normal weight," lujlding that tlie present .standaid of 2(r0 grms. should 
be retained in operation : (a) becau.se it is already in almost universal 
u.so ; (b) becaii.se its rejection would nece.ssitate the re-standardising 
of all instruments now in use (this invoUing tlu‘ re-eiitting of tin* ejuartz 
wedge.s, and the re-cali brat ion of the scale), wlinli would be diilieult, 
and “ in practice would never be done " ; (r) because* tin* adoption of 
a new standard would dt'mand the recompilation of tin* tables correlat- 
ing the specific gravity, polari.sation, and sucro.se* pe*rc(*ntage of juices 
and syrups ; (r/) becau.se in effecting the i>olaris4ilion of raw sugars 
the accuracy of tlie reading would be decreased to j;,’ or nearly^^, — of 
that at j)resent realised ; and (c) Lax'au.se^ unl(*.ss (Ireat Britain and her 
(bionics, Central Kuro|)e, South America, and Java all aece])t the now 
standard, the international .situation in regard to eoiinuirative tests 
would be rendered difficult and uncertain. 

This question lias arou.sed mueh diseu.ssion among eheinists in the 
sugar world. In France, the As.sociation des Chiini.strs de Suererie 
has decided “to .sujiport J)r. Browne in aceomplislnng the adoption 
of the 20 grill, weight " ; while in this country, and in sugar-producing 
parts of tlie Empire, stejis are being taken to obtain a decision in the 
matter. 

Determination of redaciinj saifars.- It is gem rally agreed that in 
the determination of reducing sugars by means of J'Vliling’s solution 
the most accurate results are obtained by filtering off the cuprous oxide, 
and weighing it as metallic copjier. Modifiratioiis of this method, 
dejicnding upon the volumetric determination of tin* cojiper, either in 
the precipitated cuprous oxide after separation by filtration, or in the 
unreduced Fehling’s solution, are largely followed on account of 
greater rapidity, and certain proccs.ses have been elaborated which in 
careful hands give results clo.sely ajipronching tho.se obtained b^tc^^bc^ 
giavimetric method. 

One of the best known of the.se volumetric modifications is that in 
which the .separated cuprous oxide is dissolved in a solution of a ferric 

Scientific Paper No. 2G8, Bureau of Standards \ J., 1916, 1126; 1919, 873a* 
Intern. Sugar J., 1919, 408; J., 1910, 593a. 

'* Intern. Sugar J., 1919, 573. 
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Balt, and the iPHulting rediu tion usoortainod by titration with standard 
perrnanganato Holution. It is prnployed in France, Java, and else- 
wliere in factory (control work, being both rapid and reasonably 
acenratr. According to the routine'' recently described by Bettinger,’* 
after boiling together th(5 sugar and Feliling’s solutions, the cuprous 
oxide is washed quickly by decantation, and th(‘ washings passed 
through a flooeh crucible jirovided with an asbestos pad. Standardised 
ferric sulphate solution is added to the precipitate remaining in the 
reduction flask, which is iinmedia'tely connected'by means of a rubber 
Htop])er to a filter-pump. A further known volume of the ferric sul- 
jdiate solutions is added to the (Jooch crucible, in order to dissolve the 
cuprous oxide retained on the ])ad, and the licpiid is drawn into the 
flask. Finally, after washing the crucible witlj water, the solution in 
the flask is titrated with permanganate. This modification should 
])rove somewhat more rapid and convenient than the |)rocedure 
originally ]>rescribed by (J. Bertrand,"'* hitherto gei\erally followed, 
since the sajiie flask is now used throughout, and the use of a Soxhlet 
filter-tube abandoned. It is stated that the entire* operation of deter- 
mining reducing sugars by this process, including reduction, decanta- 
tion, i^iltration, and titration, can be performed in about 20 minutes; 
while it is further claimetl that the error involvt'd should not be more 
than 1- 2%, as compared with the gravimetric’, method. 

A volumetric process, ])ossessing the marked advantage of obviating 
the nec(‘ssitv of separating the precipitated cu})rous oxide from the 
excess of Fehhng's sobition, has been elaborated by F. M. Scales’* 
and W. B. ('lark.” A modified Fchling’s solution,’'^ (‘ontaining copper 
aul])hate, sodium citrate, and sotlium carbonate, is em])loyed. After 
reductitm has been effected, the liquid is acidified with acetic* acid, a 
known excess of standard iodine solution added, and the cujcrous oxide, 
dissolved by the addition of a small (puintity of hydrochloric acid. 
Finally, the excess of iodine remaining after that reejuired to convert 
the cuprous c hloride to cupric iodide is titrated with thiosulphate. 
As finally modified by Scales,’* this method may be carried out in one 
flask, and it should prove a ra])id and convenient procedure for routine 
practice. 

It has ])reviously been j^ointed out that for the conversion of 
the Mulphated to the so-called “ true or carbonated ash the deduction 
of 10% generally applied can hardly beheld to be exact. This is again 
\Mirphasised by H. I. Waterman and Miss H. de Wijs,”” who found in 

•* JiuU, .Ls-^oc. ('him. Il)l8, 35, 111 ; 1919, ,181 a. 

Hull. Soc. (Inm.^ 1900, 36, 1285; 7., 1907, 00. 

J. Biol ('him., 1916, 23, 81 ; J., 1915, 1264. * 
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the cAsc of boot ])rocluct8 that the value is about 20’*',, wliich eoulirnis 
the rejsults obtained by Ogilvie and Lindfield roj>orted last yoar.*^* In 
the same paper, these Dutch writers show that tlie rapid method of 
determining the ash of sugar produ(‘ts proposed by Wagenaar (car- 
bonising a concontratod solution dro]> by drop in a ]ieate<l platinum 
dish, and tinally incinerating over a 'Dm Iu bruiuT) yields insuilitmuitly 
precise results, owing to the volatilisation of tlu‘ alkali salts. 

Dry suhstanev. One of the most troublesome operations with which 
the sugar chemist is confronted is tlie exact d<‘lermi nation of the total 
solid matter present in molas.ses or other im])ur<‘ factory or refinery 
products. At the prestmt time, the so-calle<l ‘'fnie * dry substance 
(as distinguished from the “ a[»j>arent *’ value, given by the hydro- 
meter) is found by the desi<catioii method, whic h, though it may be 
reasonably reliable in the c-ase of the purer ])rodi]cts. is generally 
recognised still to leave sometliing to be desin‘d in the case of canc’ 
molasses. Such im])ure products are susceptible to decomjiosition 
during desiccation under ordinary conditions of working (such as 
drying on sand or bibulous paper at 102 lOo'^C'.); and this is due 

either to the decomposition of the jjevulosc* present, or to the reaction 
taking ])lace })etween reducing .sugars and amino-ac ids, carbon djpxidc 
being evolved.**- Probably loss of Bolid matter is to be attributed to 
both of the causes suggested. 

Experiments witli the purjiose of diminishing as far as possible this 
.source cjf error have beem carric'd out by (’. .\. llrownc*.^^ Desiccation 
was eflet ted over phosplioius pentoxide in rm no at a tc'mjH'rature not 
c'xceeding using an oven with glass windows. It was found by 

carefully mani[)ulating the vacuum in the* early stages of drying that 
it was [jossible to cause the material to foam up .sufFicicuitly to l(*ave 
the residue in a porous condition, so that the removal of the last traces 
of moisture was rendered easy. 

Such determinations admittedly are tedious, and it is therefore jiro- 
posed by J. V. Ogilvie and J. H. Lindfield that in routine factory 
wwk advantage should be taken of the principle involving the use of 
a .solution factor, as first projiosed by 0. O’Sullivan.**^ This suggestion 
w'ould be put into practice, firstly by ascertaining the dry substance 
of the particular product by a method believed to give results most 
closely approximating to the truth (such as tliat now proposed by 
Browne), and secondly by determining the specific gravity at the 
]»revailing laboratory temperature of a solution of the jiroduct 4 iryi- • 
taining 10 or 20 grms. of actual dry substance in solution. This value 
would give the solution factor of the particular class of jiroduct at the 
temperature and concentration cho.sen ; and factors would in this 

•* Arm. Repts., 1918, 3, 380. 
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inaiintM' I>p ostahlishni for Hyru|)s, inasHecuitrs, and inolassi.'s. In the 
ease of any ])arti(;ular clasH of j)roduct (inolassrs, for example), the 
mutual ])ro)K)rtions of sucrose, reducing; su/^ars, organic non-sugars, 
an<l asli conlrolling the factor do rot vary throughout the season to 
an extfUJt sullicient appreciably to dihturb it. In ])hic«*. therefore, 
of det(‘rmiuing tlie tiue dry substance directly by desiccation in every 
sample, one such ch'siccation cletcuniination (in order t(> establish the 
factor) would suflice in the c^xiunination of a large number. 

coHhol rrsnlts. in cejtain countries^ Java. Mauritius, and 
Hawaii, for example, all the factories take ])art in a scheme for the 
compilation of chcniical data, which sulxscMpic'iitly are publislied and 
clistributc'd fc»r the- purpose of companson. 'rhis system of “ mutual 
chcMuical control” has jcrovc'd of thi‘ grcatc'st utility in indicating the 
elliciency of c'very opc*ration in c'vcny factoiy in the* country concerned, 
and particularly in dcmionst rating the* value- of any modilications in 
milling, claiilicaticui, and boiling that are int loducc-d. 

It is of intc'ie.st, for (“Xamplc‘, to compare the- control ligiires relating 
to ditTercmt stage's of manufactuu* in tin* case of one- of the factories in 
tlie progrc'ssive sugar-producing country of Jlawaii.''** selecting the years 
H)ll and 11)18, during which pc*riod a consuh'iable impiovement in 
several operations had been eU'eeted. Milling cAtuution (sucrose in 
the juice, ])er cent, sucrose in the cane). 1)2-1), 1)7*1) , suc rose h'ft in the 
crushed cane or bagasse, per cent., 3*1, 1*2 ; watc-r in the* bagasse, iier 
cent., 47*1, 3()*1 ; ivcovery of comnu'rc'ial sugar, pc-r cent, sucrose in 
the juic'C, 81*3, 1)0*5; total lo.s.ses, per cent, suc iom' in the' juice, 15*7, 
0*5; sucrose lost in the l>agasse, 7*1, 2*1 ; sucro.se' lost in the pres.s- 
cake, 0*35, 0*20 ; and suc rose lost in the' mola.sses. S*25, 7*2t). 

These data indic*ate a remarkably high ]>iv.sc‘nt state of eflicieney 
(whieh well may be emuhitc'd in other countries), botli in respect of 
milling and the recovc'ry of commereial sugar from the juice. It is 
especially noticeable that tin? recovery of sugar from the juice had 
kept pace with the extraction of juice by the mills, contrary to the 
belief formerly held by many that an increase in the extraction beyond 
about 95 would be without result in the hnal yield, owing to the greater 
proportion of impurities inhibiting crystallisation thus introduced. 
It is further to be observed that better methods of washing the clari- 
fication mud in the filter- presses liad been put into operation. Another 
])oint w'orthy of emphasis is that in spite of the amount of w’ater used 
V for spraying the crushed eane or bagasse in order to exliaust it being 
doubled, uo extra fuel had been required to dcalyvith the increased 
volume of the juice in the evaporators. This was due jirincipally to 
tlie improved efficiency of the evaporation plant, but also to a more 
cAreful supervision of the burning of the baga.sse in the furnaces, and 
to the more etToctive insulation of surfaces radiating heat. 

Chem. Soc., 1919, 570 
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Some of the figures obtained during the past det‘ade in Mauritius 
are also worth comparing, in order to show the excellent progress made 
in that country. In former years the proportion of white first-grade 
sugar (which is known as tw^ou) was about 72 75‘Ji, of the total pro- 
duction, the remainder being in the form of yellow and brown sugars. 
After the installation of erystallisers in the factories, this figure reached 
80-82% ; while later, as the result of “ double curing ' (centrifuging 
the massecuite, discharging, mixing with light-coloured synij), and 
again spinning), the ajnount rose to At the present time, 

due to the sulphitation of the syrups before graining and to better 
methods of separating the molasses, the greater number of factories 
in the island are producing 9.5- 99*^^, of first-grade white crystals jier 
1(X) lb. of sugar made. It is also to be seen that now the extraction of 
sugar in the juice has reache<l 94 95% of the siktoso iu the cane, this 
being attributed largely to the grooving of the mill rollers. Similarly 
interesting results will be revealed by a .study of the latest eontrol datji 
published in Java,**® C'uba,®® Natal and Ziiluland.’**’ 

Stakcues and dims. 

Starches. — \ colourless solution of dextrin, mobile at ordinary 
temi>eratures, and ready for u.se as an adhesive witliout the addition 
of w’ater, is })repared by W. W. McLaurin by treating commoreially 
pure starch with an equal ({uantity of water and about ()'rK)l% (of the 
weight of starch) of acid, e.y. hydrochloric acid, in a closed ve.S8el, this 
mixture being subjected to the action of steam at a temi)crature of 
138° C. (280° F.). In a subsequent specification, the same inventor 
makes claim for the preparation made according to the procedure just 
de.scribed. It has a concentration of about 50%, and contains less 
than 10% of sugars calculated on the weight of the dry product. In 
addition to being used as an adhe.sive, it i.s applicable without further 
treatment as a coating or an impregnating material for paper, textiles, 
wood, etc. 

In order to produce an adhesive wliich on drying gives a clear and 
thin film, C. Bergquist proposes to heat a mixture of starch and 
water with acid to make a “ thin boiling,” at wliich point a small 
quantity of formaldehyde is added and an ammonium salt to form 
hexamethylenetetramine. An adhesive capable of flowing readily 
through pipes less than 2 in. in diam., for application to surfaces by 
means of suitable spreading devices, can be made, according to J. iJ. 
• 

" JrUern. Sugar J., 1919, 282, 302. « Ibid., 1919, 380. 
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Stryker,®^ by mixing raw cassava starch with water and a degenerated 
starch so as to attain a certain viscosity, this mixture being treated 
with cRiistic alkali to form a homogeneous solution. F. B. La Forge 
makes claim for the method of |)ref>aring a useful adhesive, in which 
<‘orn (maiz<') cobs are lieated under })resHure with water, and the resulting 
colloidal solution separated from the. residue and concentrated to the 
(jonsistence of a thick syrup. 

(turns. -Kaniyn and other insoluble gums of the East Indian and 
Persian ty)K' are converted into a soluble form, according to a process 
protected by the (’alico Printers’ Association, J. B. Fothergill, and 
G. W. Wilson,®® by treating with a solution of sodium or potassium 
peroxide, percarbonate, persulphate, or ]>ersilicate, and the solution 
subsequently neutralised and bleached, if necessary. For example, 
160 lb. of powdered karaya gum is .stirred into’40 gallons of water con- 
taining 8 oz. of sodium })eroxide. After about I i hours a solution of 
9 oz. of sodium peroxide in 5 gallons of water is added, and the 
liquid is heated and boiled for 3^ 4 hours, cooled, neutralised with 
hydrochloric acid, diluted to 80 gallons, and finally clarilied. When 
used for textile finishing, the solution of gum thus prepared may 
be bbached with hypochlorites. 


0* U.S. Pat. 1299800 ; ./., 1919, 433a. 
U.S. Pat. I28r)247 ; ./., 1019, IHa. 
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FERMENTATION INDUSTRIKS -~1 918. 

JiY L. T. Thorn'k, 

Chief Chemist^ Messrs. Garfon, Sous <(• O)., Battersea. 

Tiik groat restriction (jf tlie j^rodiiction of beer referred 1o in the 1917 
report as introduced in 1917 was continued ami even carried further dur- 
ing 1918, and the total (juantity (standard barrels) allowed to be brewed 
was considerably less tlian one-third i)f the normal, pre-war production. 
It was also enactotl that, whilst no brewer should brew any beer at his 
brewery at an original gravity below l()l<)'^ the averatje, gravity of the 
beer brewed in any (piarter should not exceed in the United 

Kingdom, or inis'* in Ireland. In America restriction took t|^e form 
of reduction of materials used to 70% of those used in 1917, and tlie 
limitation of the alcohol content of such malt li<juors, “ ale and porter 
excepted, ’ to a iiiaximum of 2'75% of alcoliol by wtnght {i.e. 5-58% 
proof spirit). In Oermany and Austria far more drastic restriction 
was enforced, the original gravities of the beers being often under 1010°. 
The result of these conditions has been to make brewing technologists 
devote the closest attention to the production of these low-gravity 
“ war beers,” and this has met with considerable success. The same 
causes have proved a very great stimulus, also, to work on the so-called 
“ non-alcoholic beers,” or cereal beverages containing less than the 
2% of proof spirit allowed for non-excisable fermented beverages. 
Here again considerable success has been attained (especially where 
glucose forms a considerable constituent of the wort), and presentable 
beverages have been jltoduced. But neither these nor the very low- 
gravity beers have the palate-fullness and flavour of pre-war light and 
draught beers, and both brewers and consumers are calling for relaxa- 
tion in the restrictions and a retiMn to beers of a more reasonable gravity. 
It may well be, however, that beere of somewhat lighter gravity than 
in pre-war times will be popular. 

Exzymic Action. 

Much valuable work was published in 1918 on this subject. 
E. W. Rockwood 1 finds that o-amino acids, whether aliphatic or 

* J. Atner* Chem. 8oc^ 1917 , 2745 ; J., 1918 , 07 a .^ 
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cyclic, aiul proteinH (which he terms auxo-amylases) stimulate the 
hydrolytic activity of saliva amylase, and probably also of pancreatic 
amylase. L. Borczcller and E. Fodor ® find that dilute solutions of 
potassium ])ermanganate, iodine, and hydrogen peroxide inhibit the 
action of amylase;, whereas formalin (probably due to the presence of 
traces of formic acid) aexeleratcs it. Yeast maltasc, like zymase, is, 
according to F. Schonfeld and ]li. Krumhaar,® an intracellular enzyme, 
and can only b(‘ extrar*ted after the yeast has been dried and the cells 
ruptured. Its activity is stimulated by aeration, and may become 
l)ermauently weakened by prolonged absence of air, hence secondary 
fermentation of malt beers is .stimulated by introduction of air into 
the beer. 11. Euler has shown ^ that the formation of an enzyme 
(invertase) in developing yeast i.s not nece.ssarily parallel with the rate 
of growth. Afiiino-a< ids stimuhate this growth,' but not as much as 
yeast water do<‘s. An interesting series of papers by M. Jacoby® on 
the formation of tht; (‘iizymes urease and catalase by bacteria has 
appeared during 1917 and 1918, but the results are too s])eciali.sed for 
treatment here. 11. v. Euler ® shows that in the inversion of sucrose 
by yeast the inverta.se increases to a maximum according to the equa- 
tion (lx/(l(~k{a - x), where a is the initial concentration of sucrose 
and X is the amount inverted after time f. In the hydrolysis of starch 
by Mucor inumln the rate of the. enzyme formation is constant, whilst 
If. (*olin and A. (’haudun^ state that only with sugar concentrations 
less than 2% docs the inversion correspond to Wilhelmy's equation 
X ---(/(I — c “). In a long paper 0. Meyerhof ® gives the results of his 
researches on the kinetics of cell-free fermentation by zymase, and 
emphasises the very important part which phosphates and liexose- 
phosphatos i)lay therein, lie confirms the stimulating efiect produced 
by the addition, up to certain limits, of hydrogen disodiurn ])hosj)hate, 
and .shows that the “ induction period ” observed, before fermentation 
begins, when sugar is added to an extract of dried yeast, is lessened by 
the addition of this phosphate to the sugar solution. He considers the 
action is due to formation of hexose-j)hosphate. H. Euler and S. 
Heintze,'^ investigating the esterification of hydrogen di.sodium phos- 
phate when incubated with dried yeast and dextrose, show that the 
maximum quantity of liexose-phosphate is formed when dried yeast 

* Biochan, Zcils,, 1917, 84, 42; J„ 1918,*133a. 

• M’oeh. Brail., 1917, 34, 60, 157, 1615, 189; J.. 1918, 161a. 

" * 1918, 85, 406 ; ./., 1918, 318a. 

‘ Biochetn. Zeits., 1917, 79, 35 ; 80, 357 ; 81, 332 ; 83, 74,- 84, 3, >4 and 368 ; 
1918. 86, 329 ; 87, 129 ; 88, 35 ; 89, 350 ; J.. 1917, 663, 901, 1106 ; 1918, 386a, 
436a, 667a, 667a. 

•» Z. EUkirochan., 1918, 24, 173; J., 1918, 624a. 

’ Comptes rend., 1918, 167, 208 ; J„ 1918, 525a, 

> Z. physiol Chan., 1918, 102, 186; J., 1918, 711a. 

»» Z. jdiysioL Chem., 1918, 102, 252; J,, 1918, 711a. 
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containing 10-15% of moisture is used, and when the proiX)rtion of the 
yeast was large. • 

A valuable paper containing a summary of the ])rosent knowledge 
on proteoclastic enzymes and thV results of e.\tendcd research (es])eci- 
ally on the autolysis of dried yeasts) was cimtributed by N. Ivanov.'® 
Hi.s results show that the proteoclastic enzymes of yeast ctmsist of pro- 
tease (i)epsin) and erejdase. K. (J. lX*rnby " showed that tryptase 
was also present in yeast. 

'I\ B. Robertson and H. L. Holzberg .some years ago described 
a method for the purification of trypta.se (trypsin) by prec ipitating it 
from its solutions by means of safranine. The siifranine precipitate 
was j)roteoclaslically active. J. T. Wood,''* working on this subject, 
repeated this work, and from ordinary ]jreparations of tryptase (Griib- 
ler’s, FaircliilcTs, etc.) obtained .similar results. But with preparations 
of his own which were fairly free from albuminous matter no j)recipita- 
tion was produced by safranine, the active enzyme remaining in 
solution. It appears that safranine 2 )recipitate 8 the protein substance 
[)resent in the; usual tryptase preparations, which, in its turn, carries 
down the tryj)tasc with it. If the precipitate (especially after drying) is 
washed with water the enzyme is gradually di.s.solved out ag^vn, the 
precipitate losing its activity. The protein is also j)artially redis.solvcd. 
1’he proce.ss is thus useless as a fueans of purifying the enzyme. Wood, 
taking advantage of the fact that ccdlulo.se absorbs the impure mixture 
of protein and enzyme, and that after drying the colloidal (])rotein) 
portion adheres firmly to the }>aper, w hereas tin* enzyme is very easily 
soluble, has evolved a method of ])urification wliich promi.ses to be very 
valuable in enzyme research. He de.scribes the method as follows : 
‘‘Ordinary circles of Swedish filter ]>aper (J. If. Munktell) 12J cm. 
diameter, area 122 sc^juare cm., ash () 00(.>y5 grm., averaging in weight 
()*87 grm. air-dried, are .soaked in the impure enzyme sedution and dried 
cpiickly in a current of hot air. The average increa.se in weight is 
()-()54 grm. of added matter, or 0-41 ingrm. per sejuare inch. When 
such paj)er is placed in water the enzyme di.s.solves quickly to a perfectly 
clear solution in a few minutes, whilst the colloidal matter with which 
it is associated adheres firmly to the pa[)er. The solution is filtered after 
15-20 minutes, by which time the whole of the enzyme matter is 
dissolved. If left for a longer tnme j)rotcin8 begin to dissolve and the 
enzyme strength decrea.ses.” When the safranine solution is added to 
enzyme solution prepared in this way no precipitate is product anfl 
the enzyme activ*ity is not reduced. 

0. Meyer has recently di.scovered the co-enzynio of yca.st, which 

Biochem. J., 1918, 12, 106 ; J., 1918, 48U. For detailed abstract sec also 
J. Inst. Brewing, 1918, 24, 267. J., 1917, 1023. 

» J. Biol. Chem., 1907, 2, 317. ” Ibid., 1913, 14, 335. 

'* J., 1918, 313t, Z, physiol. Chem., 1918, lOl/ 166. 
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previously had only been detected in yeast extracts, in the juice of 
muscles and of other tissues such as the liver. If yeast maceration 
juice, freed from the co-fennent by ultra-filtration, is treated with boiled 
muscle juice the fermenting power of the yeast juice is restored. Un- 
boiled mu8(ih; juice does not possess this property owing to the presence 
in it of a substance which destroys the zymasi*. In his former work on 
the oxygen-resjuration of yeast maceration juice the author showed 
that this juice contained the “ enzyme ” which is non-dialysable and 
thermo-labile, and the “ respiratKm body ” which is dialysable and 
thermo-stable. He now finds that the respiration of the “ enzyme ” 
jmrtion of the yeast juice is restored by the addition of boiled muscle 
juice, as by that of boiled yeast juice. On the other hand the respira- 
tion of muscle tissue lost on extracting the muscle tissue with water 
is restored to the extracted tissue by the addition of boiled yeast juice 
as well as it is by that of boiled muscle juice. From his present work the 
author concludes that the co-enzyme of fermentation is, at least in 
part, identical with the respiration body of muscle tissue and of dead 
yeast, and thereby confirms the hypothesis tlmt the earlier ])hases of 
respiration and fermentation are closely related. 

If. ^i^olin has obtained a very active sucrase (in vertase) solution by 
allowing a suspension of 25 gnus, of yeast in 150 c.c. of water to putrefy 
till it was acid to litmus, but neutral to methyl orange and p-hitro- 
phonol, then shaking the suspension with kieselguhf and filtering. A 
clear solution of very great activity is obtained capable of inverting 
20 times its volume of 5% sucrose solution in an hour at 50® C. If 
shaken with a little toluene tliis solution will retain its activity for 
years. The same author and A. Chaudim by varying the proportions 
of sucrase and sucrose in the hydrolysis of sucrose have obtained results 
confirming Brown’s hypothesis of the fonnation of a compound 
between the sugar and the enzyme. 

Analysis. 

Nagendra Chandra Nag and Panna Lai describe “ a simj)le and rapid 
method for the estimation of alcohol in spirituous licpiors,” for which 
they claim great accuracy and convenience. The method consists in 
treating a known quantity of the liquor in a glatss tube graduated in 
tenths of a c.c. (or preferably finer) with an excess of anhydrous potas- 
sium carbonate, adding about 5-10% of water in case the percentage of 
alcofiol is above 90. The mixture is then thoroughly shaken and allowed 
to settle (or preferably centrifuged), when it will separate into a lower 
layer of solid potassium carbonate, a middle layer of saturated pot- 
assium carbonate solution, and an upper layer of alcohol hydrate 

i*' Bull. Assoc. Chim. Suer., 1018, 35, 84 ; J., 1010. 50a 
Comjptis rend,, 1018, 167, 338; J.. 1018, OOOiu *• J., 1918, 290t- 
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corresponding \^’ith the formula 4 C 2 H 50 H,H, 0 . Each c.c. of the 
aqueous potassuim carbonate contains ()*(K)275 c.c. ^of alcohol. Tho 
alcohol hydrate has a specific gravity 0-819S at 15-6° C. corresponding 
with 94*04% by volume, or 91*07% by weight of absolute alcohol. The 
formula for calculating the percentage of alcoliol by volume is : Per- 
centage=[V + (i- x0*()()275)J x [I -0 001()fi8(< xO*703(> X 94*06 -r 

\V, where V is vol. of alcohol hydrate in jc.c., r vol. oi potassium car- 
bonate solution, W the weight of the sample taken in grams, 0*00275 the 
solubility of alcoliol in the carbonate solution, 0*001068 the apparent 
coefficient of expansion of the alcohol hydrate, 0-79.% the specific, gravity 
of absolute alcohol at 15*6^ C., and 94'OG the percentage of alcohol 
hydrate. The tests can be made on 5 c.c. of li(pior, and if v is less 
than 2 c.c. that correction may bo disregarded. The results agree 
within about 0 02”;j *of those found by the distillation process. 
Solids in solution do not affect the result, and the process is ecpially 
applicable to methyl alcohol. 

N. Schoorl and A. Regonbogen have very carefully re-determined 
the densities of mixtures of ethyl alcohol and water at 15° (1. Care- 
fully purified alcohol from various sources gave concordant values for 
specific gravity at 15 " 1° (\-— 0*7936. The densities of tho mixtures 
from this alcohol differ appreciably from those of the Dutch official 
tables based on Baumhauer’s determinations (1860), but agree very 
closely with those of Osborne and MacKelvey,”” on which the U.S. 
Bureau of Standards tables are based. 

Continuing his work referred to previously,-* A. Rcichard finds 
the acid reaction to phenolphthalein in fre.shly harvested barleys much 
greater than (sometimes double) that to litmu.s. During storage the 
former value gradually diminished and finally coincided with the latter. 
This is attributed to disappearance of amino-acids which are acid 
to phenolphthalein, but not to litmus. This disappearance has been 
noted by Schjerning and others as characteri.stic of the “ after-rijiening ” 
of barley, and the identity of the figures is a sign that the barley is 
thoroughly matured and fit for malting. In view' of the taking over 
in 1918 by the Governihent of large quantities of stored barleys from 
the brewers, a standard rapid method of taking the moisture of such 
barley was needed. A Committcee of the Institute of Brewing devised 
such a method, which is known as The Institute of Brewing method 
for the determination of the moisture content of barleys,” and is now 
generally adopted in England, ^ «> 

For* the detection or determination of minute traces of oxalic acid 

Proc. K. Akad. Weiensch. Amsterdam, 1918, 20, 831 ; J , 1018, :)18%. 

“ J., 1913, 303. 

Ann. Bepla., 1917, 2, 421. 

>* Z. ges. Brauw., 1018, 41, 57, 65, 75, 83, 89 ; J., 1918, 523a. 

M /. JnsL Brswing, 1018, 24» 2^4; 1918, 523a, 
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in beers, A. Ban recommends precipitation as calcium oxalate by 
means of a reagent made by mixing 6(X) c.c. of 50% acetic acid con- 
taining 25 grms. of crystallised calcium chloride with 500 c.c. of 
saturated sodium acetate solution. 'The results with beers of various 
types ranged from 8 to .‘il ingrms. of calcium oxalate per litre. The 
oxalic achl is mainly derived from the hops, but partly also from the 
malt. 

U. IVatolongo in a long pa]jer gives the results of the investigation 
of 560 Italian wines examined for, the purpose o/ arriving at a reliable 
means of discriminating between natural and adidterated wines, but 
finds that none of the rules based on the relation between alcohol con- 
tent and acidity hitherto suggested is satisfactory. He proposes 
the division of Italian wines into two classes, Normal ” and “ Ab- 
normal,” and gives tables for the former showing permissible acidity 
for various alcohol contents. For ” abnormal ’’ wines (comprising 
about 10% of the whole) he, considers a ‘‘ declaration of origin ” as 
essential, and that all others which do not conform to the “ normal ” 
standards should be regarded as adulterate*!. In a later paper the 
same author describes a method for determining the watering of 
wine based on the fact that a natural wine forms a saturated solution 
of j)otassium bitartrate and calcium tartrate. If a wine whei\ treated 
with these two salts dissolves further quantities, the presence of water- 
ing is indicated. 

G. de Astis,’^^ in a long and very detailed paper, gives the result of 
a mass of work on the presence and determination of fixed orgaiuc* 
acids, especially lactic acid, in Tuscan wines, and J. Laborde gives 
elaborate parti* mlars for the determination and separation of lactic, 
succinic, and malic acids in wines, but readers must be referred to the 
originals or the fairly full abstracts in our Journal. 

For the detection of cider in wine P. Medinger and K. Michel 
recommend the addition to 15 c.c. of the wine of a few c.c. of concen- 
trated sodium nitrite solution. They state that pure wines give a 
bright yellow or yellowish-brown coloration, whereas if cider or perry 
is present a dark brown colour is ]>roducefi and a brownish-black 
precipitate 8C})arates, F. Mach and M. Fischler,®*^ testing this process 
on genuine wines from the Baden district, declare it to be insensitive, 
and that a definite result could not .be obtained with less than 40% 
of cider. Certain genuine wines gave the dark reaction more markedly 
rider. 

«* Woch. Brau., 1918. 36, 31. 40, 45, 61, 57, 63, 70'; J., 1918, 524a. 

Staz. Sper. Agrar. lUd,, 1917, 50, 316 i J., 1918, 276 a. 

•« Staz. Sper. Agrar. IkU., 1918, 61, 56 ; J., 1918, 745a. 

Annaii Chim. Appl, 1918, 9, 165; J., 1918, 699a 
w Compies rend., 1917, 166, 793 ; J., 1918, 36a. 

*• Chem.-Zeit., 1918, 43, 230; J., 1918, 386a. 

Chem.-ZeU., 1918, 42, 326 ; J., 1918, 48U 
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Brewing and Brewing Material. 

With the prcat shortage of cereals fit for human food* and of sugar, 
and with the consequent restriction of the use of these materials for 
brewing j)ur[>oses, it was but natural that the (^uest for fresli brewing 
materials referred to in the report for 1917 should continue. 

Sorghum vulgare OT miWet, A cereal of very wide ge«)grapliiciil distribu- 
tion, occurring in different countries in mofe or less distinct variations, 
and variously designated as millet, great millet, Sudan millet, d ira,durra. 
doura, Kaffir corn, brodm corn, sorgho, and (Uiinea corn, has j)erhaps 
received the widest attention. Grown largely in Franc e. Morocco, and 
Algeria, it has long been used as fodder, and the giain (both home-grown 
and imported) has been used to .some extent by distillers in the same 
way as maize, but it has. recently also been tri<‘d. under stress of war 
conditions, by French ))rewers. From an important pa|)c‘r contrilnited 
bv J. Raux it is clear that the results there liave, on tln^ whole, bcrn 
successful. Attempts to use the finely ground raw graiji m the mash 
tun were unsatisfactory as the conversion of the starch was very 
imperfect and the filtration was much impaired. It is neces.sary to 
cook the millet, and this is best done by using coarsely crushed seed under 
pressure. The conversion is then easy, and the coar.s(‘ lil)n* aids, insk^ad 
of imj)ajrs, the filtration of the goods. (Vmsiderable (piantities of the 
different varieties of sorghum have been imported into Kngland, the 
amount in 1010 being over 20,000 tons. At the instigation of the 
Imperial Institute, wliich was able to put about fi tons of Sudan dura 
at their dispo.sal, L. Rriant and H. Harman have made very extendeil 
experiments with this material on a practi<al scale. The Sudan 
■ Falerita ' ilura, whicli forms the staple article of food in the Sudan, 
grows to a height of 6-10 feet, flowers twice in the year, in May and 
October, and bears a large inflorescence carrying small round seeds 
about I inch in diameter. The te.sta is fairly hard and brittle, and tlio 
interior white and floury. Plaiting experiments gave a fairly tender 
malt showing good diastatic power and flavour, but the extract is 
extraordinarily low (abou^ 30 lb. |>er (juarter of 336 lb.). Roasted 
tlura, both after malting and raw, gave good results as to flavour, 
colour, and extract as compared with roa.sted barley, though the advan- 
tage of malting before roa.sting was too slight to make malting worth 
while. 

Roast <‘(1 Roahted ItOAfttod 

after malting. raw. barley. 

Extract per 336 lb. 83-5 lb. 87 0 lb. BfTlD. 

f olour, 0*2% sol. in*l in. cell (Lovibond) 25"^ 27° 30° 

Practical porter brewings were made with the roasted raw dura 

Breuserte et Malterie, 1918, 7, 372 ; .7., 1918, 317a. 

” J. hist, Bretcing, 1918, 24, 209; ,/., 1918, .523a. See also Bull. Imp. Inst., 

1913. 11, 33, 
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side by side with normal porter brewings, the only difference being that 
the 10% of roasted barley normally used in the grist was replaced by 
7% of roasted dura. The iK)rter brewed with the dura was better in 
colour than that with the barley, ‘and the flavour, general eharacteris- 
tics, and palate fullness was in no way inferior. 

Flaked dura was made on a practical scale with satisfactory results, 
the yield being 80% with 15% of meal as good cattle-food by-product. 
The flakes gave an extract of 91*5 lb. per 336 lb. Similar practical 
trials of making glucose were earned out with /airly satisfactory results, 
though the conversion was slow and diflicult. The product w^as of 
the malto-dextrin type, and gave satisfactory results when used in the 
brewing of bitter and mild ales. The authors state : “ We think, if 
sufficient quantity of dura is obtainable at a suitable price, it can be 
quite successfully employed in the manufacture of roasted grain as a 
substitute for roasted barley, as flakes, or as sugar of malto-dextrin 

In connection with the use of raw c(^reals containing considerable 
(juantities of oil and of proteins, it is necessary, however, to bear in 
mind the warning given by Driesbach, and referred to in a previous 
report,®^ as to the dangers to be guarded against, and to the liability 
of such materials to go musty on keeping if at all damp. 

The Dcfren process,®* which forms the subject of several U.S. patents, 
consists in subjecting suitable material containing starch and proteins 
to controlled conversion by acid and fermenting the wort obtained. 
.\ny materials containing starch and protein may be used, whether of 
cereal or other origin. The materials, either raw or subjected to partial 
caramelisation, are finely divided, mixed with acidulated water, and 
( onverted by heating under pressure at 152 ^ C., the conversion being 
controlled by observations of the optical rotation and stopped at the 
desired point. The converted mixture is only neutralised to an acidity 
of 0’1-0'2%, so as not to coagulate the dissolved proteins, and may 
then be fermented direct, or a portion (say 10%) may be first concen- 
trated, jmrtially caramelised, and re-introduced into the main wort, 
(lood flavour and palate fullness are claiufed for the resulting beers, 
the types of which may be varied by controlling the conversions. H. 
Boulard has taken out a patent on similar lines, using Mucor 
Bonhrd as the saccharifying agent*, but the number and complicated 
nature of the stages of his process, and the introduction of a second 
* * ? of vegetable culture, seem seriously to detract from the advan- 
tages claimed. • 

The number of papers on brewing technique in 1918 were not so 

” Ann. Repts., 1917, 2, 434. 

** Brewtr, 1018, 50; J. Inst. Brewing. 1918, 191 and 282; see J 

1917, 1059. 

** Pat. 110833 ; J., 1018, 779a, 
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numerous as those noticed in the Re})ort for 1917, but the unpublished 
experiments were continued with satisfactory results. • lly careful 
selection of grists, attention to mashing heats, degree of attenuation, 
and general conditions, great improvchient in tlavoiir, and even in palate 
fullness, has been obtained over those beers of like gravity made 
in the early days of restriction, or in pre-war times. The greater use 
of the mash filter and the claim that by this means a softer palate 
fiavour can be obtained should also be noteiL Windisch, however, 
still maintains his view that a high proportion of alcohol as compared 
to residual matter is the most important cause of jmlate fullness. 

An important paper on ‘‘A Belgian mashing system suitable for 
light beers ” was read in May, 1918, before the Institute of Brewing, by 
O. M. Johnson.®® Very briefly the process may be described as initial 
mashing at 10()°-110°F., a “ peptonisation ” or “ protein rest ” at 
that temperature for 3(V15 minutes (by which some of tlu^ proteins 
are degrade<l and made soluble), raising of the temperature by underlet 
liquor to 120' - 125'^ F., a further short rest, and subsequent sacchari- 
fication in stages at higher temperatures of about 158° ami 165°, so 
as to get a dextrinous wort c ontaining a large proportion of prot-eins. 
The author claims for light beers so made, full and pleasant flavour 
and good stability. The paper should be read by all operative 
brewers as it contains a great deal of suggestive matter wliich cannot 
be absti acted in the limited s]>ace of this rej)ort. 

(,‘. S. Asfi has jjublished a more detailed account of his tannic acid 
process of rendering light bet»rs more stable, referred to in a ])revious 
report.®*^ II. F. K. Hulton lias described the proc ess followed by 
hiin.self and J. L. Baker for tracing infection in the brewery by not only 
forcing samples of the wort taken at all .stages of brewing, but also 
by taking duplicates of the samples before pitching and infecting one 
of each set with a pure culture of yeast, before forcing it. II. Krum- 
haar points out that when diluting war beers with unboiled waters 
containing con.siderable quantities of alkaline-earth carbonates, it is 
desirable to decarbonate such waters, especially if the character of the 
heer depends on lactic aciR (see also Annual Reports, 1917, 2 , 427). 

A Rippel and H. Zikes have both studied the elTect of atmo- 
spheric pre.ssiire on the evolution of carbon dioxhle during fermenta- 
tion. and find that lc.s.sencd pressure is accompanied hy increa.sed loss of 
gas. p. Petit warns brewers not to neglect infection of worts with 

•*'« J. hiMt. Brtu'iiuj, 1918, 24, 1918, 778a. 

Western Brewer^ 1918, 60, 93 ; J. Inst. Brtwiny, 1918, 24 , 225. 

Ann. Bepts., 1917, 2, 430. 

>> J. Inst. Brewing, 1918, 24 , 258; J., 1918, 779a. 

Woch. Brau., 1918, 35, 151 ; J., 1918, 779a. 

Centralhl BnkL, 1917, ii. 47 , 225; J., 1918, 318a. 

** Allg. Z. Bierbrau. u. Malzfabr., 1917 , 88 , 229 ; J., 1918 , 318 a . 

Brasserie et MaUerie, 1917 , 7 , 273 ; J., 1918 , 255 a . 



412 


BBPORTS OF THE PROaBBSS OF APPLIED CHEMISTRY. 


had. termOf which frequently occurs in the summer from contact with 
unclean vessels or germ-laden air. Although the vigorous action of 
the yeast during fermentation destroys these bacteria, their action is 
often among the causes of trouble kuch as stench, haze, etc. P. Lindner 
points out one cause of haze in thin l>eers as the ])resencc of oxygen in 
some of the carbon dioxide used for carbonating. The oxygen stimu- 
lates the development of- wild yeasts. In the same way in bottled 
beers, where the bottles are not completely filled, the air present may 
cause haze.'*'* In (iierman low-gravity beers “iron-sickness” has 
caused some trouble. This appears first as a greenish tint wliich 
gradually darkens and gives an itiky apparance and taste to the beer. 
Jt is particularly troubh'some in very thin beers, some of the gravities 
a])parently being as low as lOOP’. The iron may sometimes be intro- 
duced in the diluting water, or may be taken uj) by these thin beers 
from contact with iron ves.H(*ls, etc. 1’he iron ii\ the ferrous state first 
forms a colourless c.omj)ound with the tannin, but this gradually 
becomes oxidised. In an acid beer colour does iiot develop, but in 
the very thin beers of very low acidity it does. Similar iron-sickness 
has been observed in wine, and in that case was cured by adding a little 
mpre tannin and thoroughly aerating. In this way the darker insoluble 
product was formed which gradually subsided, and the wine was finally 
clarified with gelatin. This treatment is loss applicable with beers as 
they arc generally carbonated before the malady a])pears. Windisch 
describes treatments applicable in some cases. Put it is most imj)ortant 
with beers of this low gravity to be parlicularly careful in ascertaining 
that the water used for diluting is abvsolutely free from iron, and that 
contact of the beer with iron is avoided. These results are also practi- 
cally confirmed by F. Schonfeld.-*^ 

The rod coloration sometimes produced when boiling wort witli ho})s 
has been investigated by IL Krumhaar,**^ and also by A. Pan,**® both 
of wliom confirm the view generally held that it is caused by the action 
of calcium or magnesium bicarbonate or of sodium carbonate in the 
brewing liquor. 

F. M. Maynard ^ has contributed a seAes of interesting articles on 
lager- beer brewing, and K. Schlichting described before the U.S. 
Master Brewers’ A.s.sociation what lie considers to be the best way 
of brewing the new' regulation beers of le.ss than 2j% alcohol (5*6% 
proof spirit) content. 

** Woch Brau., 1918, 35, 226; J., 1919, 87a. 

H. Will, Z. ges. Bravw,, 1917, 40, 249 ; J., 1918, 219a. 

W. Windisch, Woch, Brau., 1918, 36, 69, 96, 109, 153 ; ./., 1918, 779a 
Z. ge3. Brauw., 1918, 41, 219 ; J., Inst. Brewing, 1910, 26, 81. 

« Woch. Brau., 1918, 36, 25 ; J., 1918, 523a. 



PKRMENTATTON INDUSTRIES. 


413 


“ Non-Alcoholic ” Bevernifea, 

In fermeute<l beverages falling Mow the English excituible limit of 
2% proof spirit so-called " non-alcoholic beers " l)efore the terms beer 
and ale were restricted by the Control* lioard to fernieiited malt liquors 
of over 1010 original gravity much work has l)cen done and much im- 
])rovemont made. During the period of great shortage even of “ war 
beers ’ these beverages found ready consumerts and some of them proved 
(piite presentable products, though they lack the characteristic flavour 
and palate fullness of btvrs. An intep'sting rej>ort on this ty[)e of 
lawerage issued by the Kentucky Agricultural Experimental Station** 
should l>e mentioned, as also A. Hadley s patent*^ for prejiaring such 
a beverage of original gravity 1016. 

• Yeast. 

With the further lowering of the minimum original gravity of war 
hoers the difficulty referred to in the 1917 Report of keeping up the 
fpiality of the yeast out-croj> naturally became accentuated. To 
meet this to some extent the Excise allou'ed the brewing of a beer even 
.ibove. the maximum gravity and its subsequent breaking down with 
water or very light beer. The difficulty was also met on the lines 
indicated previously.®^ In this regard the work of F. 8chdnfeld add 
H. Krumhaar,®* and of F. Schdnfeld and M. Korn,*® on tlie stimulation 
of inaltase and zymase activity in yeasts by mono-potassium phosphate 
and othe) substances is of interest. F. Scluinfcdd and (’, Ooslich 
record the diminution in size of the yeast cells grown in the very light 
Derman beers of about 1012 and under. T. Bokorny in a pai>er on 
reproduction of yeast states that generally during fermentation, if 
the amount of yeast present is large, fermentation proceeds quickly 
and little sugar is assimilated, i.e. little fresh yeast is formed, and vice 
versa. He therefore suggests that in fermenting the very light beers 
by em])loying a small quantity of pitching yeast slower fermentation 
would result with a larger development of fresh ye.ast. In some experi- 
ments he obtained fresh yeast to the amount of 10’^ of the w'eight of 
the sugar decomposed. L. liindet ** confirms Rokorny’s results, and 
considers that fermenting pow’er must be considered as a function of 
the plant power, as measured by the amount of sugar consumed by 
unit quantity of yeast for its plant life, and the zymase [lower as 
measured by the sugar consumed by unit quantity of yeast in accom- 
plishing its zymatic function. 

BuU., 1915, 65; 1918, 276a. 

Eng. Pat. 113560; J., 1918, 220a. Ann. RepU., 1917, 2, 435. 

“ Woch. Brau., 1917, 84, 60, 167, 166, and 189; J., 1918, 161 a. 

Ibid., 1918, 86, 129 ; J., 1918, 779a. 

Ibid., 1918, 86, 163 ; J., 1918, 779a. 

“ Ibid., 1917, 84, 269 ; J., 1918, 162a. 

^ OompUs rend., 1918, 166, 910 ; J., 1918, 436a. 
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A. Slator,*® in an important paper, describes a method of measuring 
rates of grov^tli of yeast by direct observation under the microscope 
at constant tcmperatnre 'I'hc generation times of individual cells 
growing in malt wort at vary within limits which arc 10 minutes 

on cit her side of the average time of 73 minutes. With old yeast 
introduc(“d into a fresh wort no growth occurs for a time (lag- 
pliase), and then the cells grow at the normal rate. Little oi no lag 
ociiiirs in yeast grown from, spores. Oxygen is necessary for yeast 
growtli, bnt tlic cells, in absep< c of dissolved oxygen, can utilise some 
of that chemically combined in the wort. Carbon dioxide inhibits 
growth. 

11. W. Anderschou, W. Lambshead, W. Lambshead, jun., and J. M. 
Kamsay claim to make brewers’ yeast suitable for bakers ])y treating 
it lirst with a solution of borax ami an alkali carbonate, and subse- 
quently witli a solution of alkali carbonate alone. 

Boas has studied the action of arsenic on yeast, but finds the 
toxic a< (ion vary very greatly according to conditions, an initial inhibi- 
tion in a medium containing nitrogenous nutrient ])eing sometimes 
transformed after some hours to a stimulating action. 

(k DrummomP** has proved the presence of water-soluble vita- 
mines in dried yeast and yeast extract (marmite), ( onfirming A. Seidell.*'* 
Neither alcohol nor ether oxtracAcd this vitaminc. No similar vitamine 
could i)e obtained from meat extract. The ])aper is a long and valuable 
one. This work further proves the great value of yeast as a food- 
stuff for man and animals. For human consumption the bitter con- 
stituents must be removed, but when it is mixed in their fodder animals 
take the simple dried yeast readily with exceedingly good results. 

A. D. Emmet and L. H. McKim®* obtained the same vitamine from 
an autolysed yeast liltrate by adsorption by Lloyd’s reagent (a special 
form of fuller’s cartlt), or by ordinary finely ground fuller’s earth. 
K. Sugiura,*^ by extracting dried yeast with 6% salt solution and sub- 
jecting tins extract in a collodion bag to air dialysis,** obtained the 
vitamine in crystalline form. Tim’ jdiysiological activity of both of 
these products was demonstrated by tiioir* ])ow er of curing polyneuritis 
in pigeons. On the other hand it is curious to note that A. Harden 
and S. S. Zilva failed to find the antineuritic or antiscorbutic vitamine 
in beer or malt. 

, r Biochem. J., 1918, 12, 248 ; J., 1018, 746a. 

Eng. Pat. 117660; J., 1918, 600a. 

•« Z. Garunga Physiol., 1917, 6, 1 ; J., 1918, 218a. 

See also Harden and Young, J., 1911, 705. 

« Biochem. J., 1917, 11, 255; J., 1918, 134a. « J., 197, 562. 

« J. Biol Chem., 1917, 82, 409 ; J., 1918, 106a, 

« Ibid., 1918, 86, 191 ; J., 1918, 748a. Kober, J., 1917, 1038. 

** J, Inat. Brewingt 1918, 24, 197 ; J., 1918, 624a. 
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E. S. Salmon has continued his valuable researches onMie cultivation 
of hoi)s and the production of new varieties, llis * Keport on the Trial 
of New Varieti«‘s of Hops at East Mallinj; Fruit Research Station. 1017,” 
issued by the Wye Aj^ricultural College, summarises imu h of his work 
up to the end of 1917, and is an important adtlilion to our knowledge. 
He has also described t\vo varieties immtino to niihh'w which, he had 
reared as seedlings in 1914 amongst about scve.nt y seedlings of wild hop 
from Italy. The remaihder of the secAllings were very suscei)tible to 
mildew'. These two plants, one of which proved to be male and the 
other female, have developed well and maintained their immunity. 

J. Schmidt.'^' continuing his researches on hoi)s. in (^irlsberg, has 
published three paj)ers. The first relates to the distribution of the wiM 
hop in Denmark. In the second he describes the result of cross-fertilisa- 
tion between a female European hop plant and an American male plant. 
Although the American male plant has itself no aroma (the aroma being 
confined to the female ])lant), it can transmit the typical American 
aroma to the olYs[)ring of the cross-breeding. 4’hc investigations detailed 
in his third paper relate to the number of teeth in the margin of the hop 
leaf and show that, though this is to a conshlerable e.xtent affected by 
environment, there are yet certain characteristics in this respect shown 
by the different clones. 

An interesting discussion on the .shortage of hops was held by the 
London Section of the Institute of Brewing’** in June 1918, and in 
this relation it may be well to notice the claim put forward by G. H. 
Benjamin that by careful drying of hops first at 120® F. for 1-3 hours, 
then at 140®-165° F. for 2- 5 hours, and finally, if necessary, at 170® 
F. for J*-! hour, they may be got into a condition in which they may be 
stored indefinitely without deterioration. 

Attention has been called to Baker and Hulton's paper on dried 
hops, but in view of the importance of cattle feed at the present time, 
it may be advisable to give the chemical analysis of such dried hops. 
These authors found the average composition : Moisture 4*8%, ash 
7-4%, matter soluble in ether (resins and trace of fat) 9%, proteins 
22%, crude fibre 21-5%, pentosans 13%, and assimilable carbohydrates 
35*3%. Calories per lb. 1062. Mixed with a material containing 
the necessary fat, dried hops should be a very valuable constituent of 
cattle food. 

J. Agric. Sci., 191*?, 8, 466 ; J. Inst. Brewing, 1918, 32. 

Comptes rend. Trav. CarUberg, 1917, 11, 314 and 330 ; 1918, 14, 1 ; J. Inst. 
Brew., 1918, 276, 276. 

’■ «/. Inst. Brewing, 1918, 261. 

’• Western Brewer, 1917, 49, 92 ; J. Inst. Brewing, 1918, 33. 

Ann. Repts., 1917, 2, 440. 



^ -iW 

410 RBPORTS OF THS PROORBSS OF APPLIED OHBKIBTST. 

i 

Barley. 

A very important monograph on “The Identification of Varieties of 
Barley,” by H. V. Ifarlan,^® has been issued by the U.S. l)ej)artment of 
Agriculture, which, though primarily dealing with varieties grown in 
America, is of great interest to the Knglish brewer and maltster. 

Economy. 

Early in 1918, owing to the heavy demands of our Allies on our coal 
supplies, the brewing industry, dn common wirth other industries and 
with the i)rivate (‘.onsumer, was called u])on by the Government for 
drastic reduction in its fuel consumption, a reduction of at least 25% 
l)eing indicated as necessary, and regular returns of coal consumption 
at breweries was ordered. In Sejitember the, Coal Controller said that 
the reduction elTected had only been about 10%, and concentration 
of breweries was threatened unless this was largely increased. A special 
meeting of the Institute of Brewing was called for October 7 to di.scu88 
the whole subject. At that meeting it was stated that the average 
(reduced) consuni])tion for August was 70 lb. of coal per bulk barrel 
of beer brewed, whilst some brewers claimed to be working at a con- 
sumption of 33 11). })er barrel.* A strong advisory * Committee of Fuel 
Economy ” was appointed by the meeting to work in conjunction 
with the Coal (’ontroller, and to help individual brewers in their 
endeavours to economise, on which Committee the Coal (’ontroller 
was represented by his expert adviser, A. W. A. Cliivcrs. This Com- 
mittee got to work at once, and on October 18 issued a very valuable 
“ Memorandiuu,” containing detailed suggestions as to where and 
how fuel economies could be effected in the brewery, and this memoran- 
dum was sent to every brewer in the kingdom. A special meeting of 
the Midland Counties Section of the Institute of Brewing was held 
on October 24, at which a valuable discussion on this subject took place, 
and on December 9, at a meeting of the London Section of the Institute, 
Mr. Chivers gave a very able address on Coal “ Economy,” which again 
was followed by a very valuable discussion. In the course of this 
discussion 1 j. C. Harvey called attention to the use in America of pulver- 
ised coal for boiler furnaces, by which saving up to 35%, and even more, 
is claimed. As a result of this action of the Institute of Brewing much 
good work was done, and large ecoriomies in fuel consumption effected. 

— 7ft ri N Afjric., Bull. 622. For full abstract see J. Inst. Brewing, 1919, 

31, or Brewers' J., 1918, 277, 310, 340. , 

J. Irut. Brewing, 1918, 24, 297. 

* In connection with the great discrepancy of these figures, allowance must 
be made for the character of the coal used. In the case of the brewery showing 
the lowest figures high quality washed Welsh nuts were exclusively used, whereas 
in breweries less favourablv situated much lower quality coal had to be employed. 

” J.Jnst. Bnunng, 1918, 24, 289. ’• Ibid., 306. ’* Ibid., 1919, 25^ 1. 
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A useful series of fourteen monthly articles on Heat Economy ” 
were contributed to the Brewers’ Journal by F. M. Mtfynard®° during 
1917 and 1918. 

Keference should also be made to' the work of H. C. Porter and F. K. 
Ovitz on the loss in value of coal by storage, and the remarks of 
(J. C. Jones thereon. 

.Ml these actions have been very hel])ful to brewers, aiul it ha-; become 
apparent that in the majority of breweries the coal consumption ])er 
})arrel of beer brewc'cUwas much higlier than it sliould liave bc'cn. 
Some of the economies c'tVec'tcMl have l)c*c*n of a temporary charac-ter, 
pcTinis.sible only undcM- war conditions of extra liglit beers for cpiiek 
consumption, but many of them have been permanent, due to more* 
efficient and scientific working, and these latter savings have sometimes 
been very large indeed, 'riius, though the period of tlie war has l)c*en 
a time of stress and strain for the brewer, it has by cc'unpelling him to 
give a closer and more scientific study to liis proces.sc*s and moclc*s of 
work put him in a position of much greater strength when more 
normal c*onditions return. 


Distilltnc;. , 

The distilling indu.stry has playc‘d an important [)art dining the war. 
Two organic solvents, alcohol and acetone, \Nc*re absolute necessities 
in the inanufacture of high explosives and other munitions. The 
usual sources of industrial alcohol soon jiroved entirc'ly inadeejuate, 
but a large number of distilleries in the IbiitcMl Kingdom were making 
large* quantities of alcohol in the form of whisky which only requirc*d 
distillation in the patent still to make silent sj)irit, from wliich 
alcohol of the neces.sary strength could be easily prepared. As a result 
whisky making was stopped, and all the* output of alcohol from 
the distilleries was diverted to the Munitions l)c*partment. Next the 
supply from pre-war sources of the almost more important solvent 
acetone, proved equally inadequate. New' plant was erected, but still 
more acetone was required, and the Munitions Dejmrtment decided to 
‘^tart the Fernbach fermentation process as an auxiliary source of 
supply, and some of the distilleries were taken over and altered for the 
requirements of this process. It may be mentioned here that in 1915 
f'. Weizmann, of Manchester, isolated a more suitable ferment than 
that first used. This, which he termed By, is capable of attacking and 
fermenting substrates, such as maize or rice, and yielding a mixture of 
butyl alcohol and acetone in the relative jiroportions of 2 to 1. Output 
on a manufacturing scale had just commenced at the home distilleries 

•® Brewers' J 1917, 343, 380, 418, 405, 500, and 1918, 33. 70, 111, 137, 178, 
217, 246, 276, 312. 

U,a. Bur, Mines BuU. 130 ; J., 1018, 616a. ” y., 1919, 

D D 
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converted for the purpose when the great shortage of maize necessitated 
the abandonmefit of operations. In Canada a large distillery had also 
been converted, and there very large quantities of acetone were success- 
fully made, which greatly eased tKe situation. From a commercial 
point of view this process could hardly become economically practicable, 
unless uses could be found for the large (|uantitics of butyl alcohol 
simultaneously produced. 

Though perhaps not strictly coming under tbe heading of distilling, 
mention may be inade here of the great advanw's which have recently 
been made in the produ<;tion of many organic acids by the fermentation 
of solutions of various carbohytlrates by s])e(ilic ferments. Already 
the ])roduction of lactic acid is commercially carried out in this way, 
and experiments have shown the possibility of the similar production 
of fumaric and citric, acids. In the case of citric acid, where the demand 
is very large and the cost of the natural product is very high, it is 
almost certain that the fermentation method of production will ])ecome, 
before long, a commercial process. 

Here, as in the brewing industry, the normal raw materials consisted 
largely of cereals suitable for human food, with the result that restriction 
of tkeir use took place. As a natural result distillers sought for new 
substitutes, and a large number of the })apers which have ap])earcd 
deal with trials with such substitutes. Amongst these substitutes were 
low or waste molasses,®* the vinasses therefrom being used as fertilisers ; 
sotol,®^ a ])lant growing abundantly in Mexico and yielding 18-25 
gallons of spirit per ton ; Asphodel ramosns (porazzo),®^ a tuberous 
weed growing abundantly in Italy; sizal®® waste after the hbre has 
been extracted. A number of trials to obtain alcohol by fermentation 
from wood-])ulp liquors and wood wastes have been made. The use 
of moulds (Mneor HooUnd etc.) in the saccharifying of distillers^ 
mashes appears to have made a good deal of ])rogre.ss, and to be 
practised in a number of distilleries. 

A. Jonscher has examined a number of French and German wine 
distillates, and finds that the French are much nearer in composition 
to the German than they were formerly.^ Of 26 German cognacs 
examined only 5 contained more than 100 mgrms. of higher alcohols 
per 100 C.C., the remainder varying between 20 and 80. The French 
cognacs used to contain 150-300 mgrms. of fusel oil per 100 c.c., but 
now rarely exceed 80 mgrms. 

E. Gallc, Z. angew. Ohem., 1918, 31, 3 ami 6; J., 1918, 481a; also H. C. 
BrUi and L. W. Thiirlow, Philippine J. 5ct.. 1917, 12A, 267 ; J., 1018, 318a. 

U.S. Com. Rcp„ May 2, 1918 ; J., 1918, 282r, 390r. 

“ Annal. d'lngegn. c d'ArchiLy April, 1918; J., 1918, 263r. 

•a Tropical Life, 1917, 18, 165 ; J., 1918, 667a. 

U.S. Pat. 1266667 ; 1918, 601 ; Eng. Pat. 102946 ; J., 1918, 626a. 

•• Z. djOTend. Chem., 1018, 24, 26; J., 1918, 346a. 
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Methyl Alcohol. 

Methyl alcohol is now coming into great prominence as a valuable 
solvent in industrial processes, and attempts arc being made to get 
|>ermis8ion for its unrestricted imlustrial use in the undenatured con- 
dition. A “ Methyl Alcohol Committee " has been appointed by 
the Association of British Chemical Manutacturers, and one of the 
arguments brought forward in proof thilt denaturing is not necessary 
is the fact of its known toxicity, which would itself prevent any 
tendency for illicit dVinking. A vdiiable paper on the importance 
of the industrial uses of methyl and a review of the published 
data as to its toxicity was given by T. D. Morson.’^*^ Details of six 
fatal cases of poi.soning by methyl alcohol were also given by A. O. 
Gettler and A. V. St. (Jeorge.®^ In his paper Morson points out the 
great importance of methyl alcohol in chemical manufactures, instanc- 
ing especially the manufacture of dyestuffs, medicinal chemicals, 
formaldehyde, and photogra]>hic chemicals, and claims for it the right 
to be considered a “ key ” chemical. He cpiotes from the report of the 
Departmental Committee on Industrial Alcohol (1905) the statement : 

Methyl alcohol does not fall within the charge to spirit duty in Ger- 
many and may be used freely for industrial purj)oses without wntrol 
by the revenue authorities.” Its classification by the Customs and 
hlxcise as ” plain spirits ” and consequent subjection to the same rates 
of duty as ethyl alcohol could only be justified by the assumption that 
it was potable, and the proofs of its absolute toxicity render its reten- 
tion as an excisable article absolutely unjustifiable. 


Wines. 

Much of the work on wines published in 1918 was in connection 
with detecting adulteration, and has been referred to already (p. lf)8). 
(\ Mensio has experimented on the use of preparations of sulphur 
dioxide, some containing also phosphoric acid and ammonia, during 
the making of wine in order to neutralise the harmful effect of grapes 
damaged by mould etc. amongst those being used. He found that 
the use of sulphur dioxide in any form was advantageous, the w'ines 
being brighter, that the best form in which to use it seemed to be as 
metabisulphite, and that the addition of phosphoric acid and ammonia 
\vas unnecessary. F. A. Sannino found that calcium sulphite may be 
substituted for potas.sium metabisulphite, which, owing to the potash 
famine, was so difficult to obtain during the war. By the so^a^ied 
“ plastering ” of Wines (i.e. the addition of calcium sulphate to the 

J., 1918, 257b. J., 1918, 20t. 

Amer. J. Pharm., 1918, 90, 280; J.. 1918, 318a. 

” Siaz. Sperim. Agrar. lial, 1917, 60, 300; ./., 1918, 102a. 

•» RevUta VUicoU., 1917, 28, 330 ; J., 1918, 103a. 
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must to precij)itatc sonic of the organu; acids, and so prevent the ten- 
dency to turbidity on keeping or rise in temperature) slight increase 
of acidity is produced. Chancel’s view of this reaction, 2C4H5KO0 + 
CaS04~C4H4Ca0e + C4H<,0e + K2S04, is generally accepted. A. Born- 
traeger has carried on practical experiments in three successive 
years with white Catalaiicsca grapes both with and without addition 
of ])ure calcium sulphate. In all cases the acidity was slightly increased 
in the plastered wine, but not to the full ej^tent indicated by the equation 
as calculated by the amount of sulphate presents He considers, how- 
ever, that the discrepancy was due, in part at least, to the presence of 
unaltered calcium sulphate, and suggests other contributory causes. 
J. Laborde'*^ has carried out researches on the fixed acids in wine. 
In sound red and white wines he has found the following acids, the 
quantities given being grins, per litre: lactic, acid 1-06 l-OS, succinic 
acid 0*(ih 0*7.5, malic acid 0*45-2*86, and tartaric acid 1*66-2*88. 
In two Algerian wines citric acid was found to the extent of 1 and 1*5 
grms., but the author considers that this had probably been added. 
In sick wines the fixed acidity was generally reduced and the volatile 
acidity increased. G. dc Astis*® in a long and interesting paper gives 
the r»^sults of the examination of a large number of ’fiiscan wines in 
the same direction. He finds the total fixed and volatile acids as 
equivalent to 1 *8-4*2 grms. of tartaric acid acidity per litre, whilst 
of these the lactic acid is equivalent to 0*45-1*7, the succinic to 1*0- 
1*7, and the volatile acids to 0*7-1 *8. The proportion of lactic acid is 
generally high in new Tuscan wines. W. 1. Baragiola points out that 
the addition of potassium tartrate to wines to reduce the acidity®® 
may alter the relation between the quantities of total tartaric acid and 
non-volatile acids present in normal wines, and so render impossible 
the detection of added water. 

E. Kayser considers that the disease of “ bitterness ” in wine is 
due to the reduction in the fixed acids and total tartaric acid, but not 
of the volatile acids and the production of more esters, especially 
butyric ester ; and he also finds an increase in the amount of ammonia. 
Investigating the malady of “ white casse,” L. Moreau and B. Vinet 
conclude that it is brought about by the presence of iron and phosphoric 
acid. Free tartaric acid favours the disease, de-acidified wines being 
generally immune. The malady may be prevented by the addition 
of 1 grm. (in some cases by 0*5 grin.) of citric acid per litre, or by 

Vitkolo Ital, 1917, 412; J., 1918, 102a. 

Comptea rend., 1917, 166, 793, 1017 ; Ann. Chim. Analyl., 1918, 28, 127 ; 
J., 1918, 36a, 68a, 481a. 

•« Annali Chim. Appl, 1918, 9 , 166; J., 1918, 699a. 

Schweiz. Vor. anal. Chem., May, 1918 ; J., 1918, 779a. 

• ' See Paul, Ann. Repta., 1917, 2, 443. 

•• Rev. VitievU., 1917, 47 , 70; J., 1918, 68a. 

iJwW. Soc. Agric. France, 1917, 267, 292 ; J., 1918, 189a. 
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treating “ green ” wines with de-acidifying agents. The presence of 
t-annin perceptibly aggravates the disease, producing' a bluish colour. 

Bandna Must. 

A must obtained by extracting the banana (both pulp and skin) was 
found by R. Perratti and V. Riviera to contain four organisnvs:, 
a Sacch. musae, a variety of Oos'pora InctiSy a Mycodcrma, and a 
special bacterium. On fermentation of this must a slightly alcoholic 
liquid was obtained ot good colour, and of attractive character, with 
the agreeable aroma of the fruit. 

VlXKOAR. 

C. A. Mitchell points out that the origin generally given in the 
textbooks of the trade numbers 16, 18, 20, 22, and 24, by which vinegars 
are sold {i.r. that they indicate the strength of the vinegar), is incor- 
rect. The true origin appears to be that they originally referred to the 
price per gallon at which they were sold, and not to their acetic} strength, 
and that in fact the same number of different makes varied in strength. 
Thus No. 16 vinegar sold by different makers varies between 3-5 aiyi 5%, 
and No. 24 between 5*2 and 6%. 

There is one interesting effect of war conditions on the vinegar in- 
dustry which deserves mention. Owing to the recent great restriction 
in the use of the cereals used in the production of vinegar the quantity 
made was much below the demand, and the vinegar was sent into the 
trade new, instead of being stored for some time to clarify. As a result 
it still contained bacteria which, when it was kept in a warm place, 
destroyed some of the aceticj acid, and consequently of its strength, 
causing complaints that the right strength had not been supplied. 

Staz. Sperim. Agrar. Hal., 1917, 50, 433 ; J., 1918, 524a. 

J., 1918, 148r. 
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Bv Adam Tait and Louis Fletcher, 

Mcsars. Wnt. Yomujer and Co., Ltd., Breivcrs, Edinbnn^h. 

Treatino the subjoot of fermentation generally there are no startling 
discoveries to record during the jieriod under review. The production 
of glycerol by fermentation methods is perhaps the most striking feature. 
This, however, can hardly bo viewed in the light of a discovery, but 
credit must bo given for the adaptation of the process to war needs 
and for the modifications which have produced such excellent results. 
: It is noteworthy that much has been published relating to the 
utilisation of by-prodiuds and waste in dilTerent branches of the fer- 
mentation industry. The need for avoidance of loss was strongly 
emiihasised during the war, and the experience gained during that 
time ought to lead to the application of similar ideas to purely peace- 
time industries. 

With regard to brewing, the restrictions enforced during the war 
have recently been relaxed to the extent that brewers are now allowed 
unrestricted output jirovided the avem^je gravity of the beer does not 
exceed 1044 for home consumption -with the customary special 
concessions to Ireland. 

In concluding this short introduction the reviewers wish to record 
their indebtedness to Mr. J. S. Ford, who has made many suggestions 
which have been of great assistance in the compilation of the report. 

. Chemistry. ' 

As was found to be the case in other years, the bulk of the work 
falling under this heading has been in connection with enzymes. The 
writers have mainly selected the invhstigations closely concerned with 
the fermentation industries, but it was thought expedient to deal 
Dnefiy with a few instances where a consideration might help to a better 
understanding of the enzymes in question. ' 

Geueml cnzfjmes. 

11. Maggi ^ has attempted to demonstrate the relationship between 
amylase, [leroxydase, and catalase. He refers to Wok#r - who attri- 

» Ueh\Chim. Acta, 1918, 1, 433; J., 1919, 25a. * ffer., 1917, 60, 679. 
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butes the simultaneous presence of catalase and peroxydase in many 
enzymes to the presence of an aldehyde group, which unites with 
hydrogen peroxide to form a secondary peroxide. Maggi therefore 
considers the possibility of the ahfehyde group being capable of exert- 
ing diastatic action, and to ]>rove his theory he studied the action of 
formaldehyde on starch by the capillarity metliod. lie considers his 
results to show that the behaviour of formnldehydt* towards starch 
closely resembles that of amylase. In connection with the supposed 
amyloclastic pro[)ertyiof formaldehyde 11. Sallinger has j)erformed 
a scries of exf)eriments. He digested a solution of amylo-dextrin 
(Lintner) with formaldehyde for 44 hours at 37" (5., and found no change 
during that time in the optical activity of the solution, thus confirming 
Kaufmann's ^ previous observation. Kurther he treated a solution 
of soluble starcli (Wolft-Fernbach) with formaldehyde. He removed 
the latter as completely as possible and fouml only a slight reducing 
power towards Fchling’s solution, attributable to residual traces of 
formaldehyde. Taken in conjunction with some other work this author 
concludes that formaldehyde is enzymatically indifferent towards 
.starch. J. Wohlgemuth has been unable to confirm the experimental 
results of Woker already referred to. The severe criticisms ^f the 
latter author’s work advanced by Kaufmann are supported. Ho 
further shows that formaldehyde forms a loose combination with starch, 
the iodine-reacting group of the latter being fi.xcal so that a starcdi- 
iodide reaction no longer occurs. If the formaldehyde is removed 
from solution it is found that the starch can be recovered unchanged 
in amount and in its properties. W. von Kauflmann and A. Lewito ^ 
again refute Woker’s interpretations of his observed facts, and advance 
similar ideas to Wohlgemuth in explanation thereof. In the same 
paper the authors (contribute' some information regarding the colours 
of iodine solutions. 

According to H. von hhiler and K. Blix,'* the catalase action in yeast 
cells can he increased by the addition of protoplasmic poisons such as 
toluene, or by dehydration provided the enzymes are not destroyed. 
Maltase is an intracellulifr enzyme,® and diffusion from the yeast cell 
can only take place when the (iells have been killed or ru])tured, although 
F. Scho/ifeld, H. Krumhaar, and M. Korn found that killing by means 
of toluene did not enable the multase to escape from every kind of 
yeast. These authors also state that maltase activity of yeast from 
weak wort is low’er than that of yeast from wort of normal gsiivity."- 

t 

* Ber., 1919, 52, erA ; ./., 1919, 4:«a. * Ber., 1917. 60, 198. 

^ Biochem. Zeits., 1919, 94, 21.3; .7. Chem. Sor., 1919, i, .301. 

« Ber., 1917, 60, 198. 

^ Ber., 1919, 62, 016; J. InsL Brew., 1919, 26, .373. 

® Z. physiol. Chem., 1919, 105, 83. • Cp. Ann. Replx.^ 1918, 

Woch. Brau., 1918, 35, 181 ; J., 1919, 166a, 
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H. von Euler and 0. Svanberg have studied the fermentation of 
Bugars in alkaline medium (PJ=:8). Dextrose, Isevulose, sucrose, and 
invert sugar are rapidly fermented, mannose and galactose are not so 
readily atta(‘ke(l, while maltose is unaffected. It is concluded that 
maltase is inactive at 8. These authors have also studied the 
influence of a large number of cell poisons on the fermentation of 
sugars in alkaline medium. The influence of hydrogen-ion concentra- 
tion on the enzymic ac.tivities of three ty])ical amylases is the subject 
of a paper by if. C. Sherman, A. W. Thomas,, and M. E. Baldwin .^2 
The results confirm these of Sherman and Thomas for the optimum 
hydrogen-ion concentration of malt amylase. In their experiments 
the authors used suitable phosj)hate media for controlling the hydrogen- 
ion concentration. Their figures for the u])per and lower limiting 
values and for the optimum values are : 

iAmxtg Optima 

Pancreatic amylase. ..... 4-10 7 

Malt amylase . . . . 2'5 - 9 4-4-4-5 

Aspertpllvs oryzw amylase . . . . 2*6 8 4*8 

The writers of this report have found that at 18” (\ the optimum for 
malt^amylase is Pj^ 5, with limiting values of 2*3-8*9. 

In connection with the enzymes of Asjiertpllns ortjziv D. Kita has 
investigated the influence of calcium salts. Tic finds the action of 
the liquefying enzyme is accelerated at 25° (I and at 50° V. by small 
additions of calcium sulphate or chloride, ('ven in cas(‘s where the 
saccharifying enzyme is retarded. 

In similar experiments using malt amylase both enzymes were inter- 
fered with at the low temperature, but at 50° 0. the liquefying enzyme 
was accelerated. The author's conclusion is that when; li(]uefying 
and saccharifying actions ])roceed simultaneously, as in Japanese 
brewing and the “ amylo ” proce.ss, the addition of calcium salts is an 
advantage as it helps tlie attack on refractory particles of starch whilst 
the retarding influence on saccharification is of no imj)ortance. Some 
interesting work has been published by H.^(\)lin and A. (4iaudun,^^ 
dealing with the law of sucrase action. The results are in accordance 
with A. J. Brown’s hypothesis that an intermediate compound of 
sucrase and sucrose is formed which decomposes into sucrase, dextrose, 
and lawulose. Later the same authors, continuing their work on 
sucrase action, find that, for a given concentration of enzyme and the 
Initial concentrations of sucrose increased sufficiently, there is a falling- 

“ Z. physiol Chem., 1919, 105, 187 . J., 1919, 734a. 

Amer. Chem. 5oc., 1919, 41, 231 ; J., 1919, 229a. “ J., 1916, 371. 

** Mem. CoH. Eng. Kyoto Imp. Vviv.^ 1918, 2, 1 ; J., 1919, 608a. 

« Comptes rend., 1918, 167, 208, 339 ; 1919, r)r>0A. 

Chem. Soc. Trans., 1902, 81. 388. 

r Comptes rend.f 1919, 108, 1274; J., 1919, 650a, 
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off in the initial rate of hydrolysis. Tliev consider that this is related 
to the viscosity of the solutions and that in fatjt, when the sucrose is 
in excess of the sucrase, the velocity of hydrolysis is proportional to 
the fluidity of the solution, or whore V -the velocity of hydro- 

lysis measured by change of rotation of the solution in a given period 
from the start, F the fluidity (inverse of viscosity) measured with an 
Ostwald viscosimeter, and a a constant .which is proportional to the 
concentration of sucrase. 

* Yrast ntzifjhcs. 

The iin|X)rtance of tlie hydrogen-ion concentration when dealing 
witli the various functions of enzymes is gradually becoming more and 
more recognised. Sorensen’s cla.ssical work on the subject did much 
to pave the way for other workers, besides instituting n*Iiable methods 
well adapted to the peculiar requirements of tliis ap])lieation of electro- 
motive force. 

In this connection H. von Euler and F. Emberg^'* have studied the 
influence of varying the hydrogen-ion concentration on the fermentative 
|K)wer, inverting power, and maltase activity of a bottom fermentation 
yeast. They have plotte<l curves, u.sing as ordinates tin* fermentative 
jK)wcr of the yeast and as abscissje values of Pjj ranging frorn^Fj, 2 
on the? acid side to I’jy 8 on the alkaline side. Th(‘se curves show that 
the fermentative power falls away much more (piickly in pre.sence 
of hydroxyl-ions than in presence of incTcasing amounts of hydrions. 
’Pile writers of this report have assisted in work of a similar nature 
dealing with the action of malt amylase on soluble starch solutions 
adjusted to varying Pj*i values by the addition of suitable phosjihates, 
and in their work the same general principle was observed, Euler 
and Emberg further state that sucrase in the living c*ell is affected in 
exactly the same way as the enzyme in the free state. The maltase 
activity of the living yeast cell was found to be completely inhibited 
by a very small concentration of hydroxyl -ions (Pu "~8). Further 
exfieriments on the same lines were carried out, first of all submitting 
the yeast to a treatment *\'ith liquids having hydrogen-ion or hydroxyl- 
ion concentrations ranging from P|'i=3-5“3'8 to P^J — 6*6-7-2. Such 
treatment influenced the enzymic activities of the yeast, including 
the synthetic processes concerned in the growth of the cell. 

Reproduction and composition of cells were influenced in a pro- 
nounced degree. H. Euler, O. Svanberg, and S. Heintze state Uiat at, 
16° C. an increase ^n PJj from the optimum for yeast sucrase (4*67 to 
5’07) to 7*7 reduces the activity of the sucrase from 0*067 to 0*007. 
A practical suggestion is put forward by F. Schonfeld, H. Krumhaar, 

^ Comptes r^nd. Trnv. TMh. Carhhfrq^ 1000, 8 , 1. 

Zeits. /. Biol, 1919, 09, 349; Work, Bran., 1919, 86, 1G6. 

^ f'ermentforsch,, 1918, 2, 194; Chem, Zenir.^ 1918, ii, 746, 



426 


REPORTS OF THE PROGRESS OF APPLIED OHEinSTRT. 


and M. Korn,'*' who have observed that the maltase activity of yeast is 
greatest when *the fermentation is at its maximum. They suggest 
that yeast removed at tliis stage miglit be added to cleansed beer since 
it possesses greater maltase and zymase activities than yeast which 
normally remains in beer when leaving the tuns. 

The eflect of various antiseptics on the enzymic activities of yeast 
has been studied by T. Bokorny,^'** who finds that 0*2% formaldehyde 
renders the yeast quite inactive ; at a concentration of 0*1% the zymase 
" is destroyed in two days wheiea^s the sucrase activity is not destroyed 
within this period even with a 1*0% concentration. It is thus possible 
with the aid of formaldehyde to pre[)are a yeast which will invert, but 
not f(Mment, sugar. Mercuric chloride of 0*1% strength suppresses 
the zymase without preventing sucrase section. By treatment with 
phenyl hydrazine a yeast can be obtained which will ferment dextrose, 
but not maltose. In presence of 10-20% alcohol the fermentation of 
sucrose is very slight, although the zymase is not permanently destroyed. 
Absolute alcohol does not render sucrase inactive within 20 days, but 
it destroys the zymase activity in 10 minutes. H. Zikes.-^ experiment- 
ing with six varieties of bottom-ferinentation yeasts, shows tluit all 
become ada))ted to the temperature at which they are grown. Those 
kejit at 8“ V. grew more rapidly up to 20"' V. than those kept at 25“ C’., 
and these latter grew much better at high temperatures than the (‘.old- 
stored yeasts. 

The products of the autolysis of both bottom and toj) fermentation 
yeasts were isolated by J. Meisenheimer,-' who found glycine, alanine, 
valine, leucine, jiroline, phenyl-alanine, aspartic acid, glutaminic acid, 
tyrosine, and tryptophane. Serine and c.ystine were recognised with 
less certainty, and it is believed that amino- butyric ac.id was present. 
Glucosamine was (h'tected in the cell residue. 

Fermentation. 

0. Meyerhof has described some work relating to the kinetics of 
cell-free fermentation by zymase. The addition of sugar to an extract 
of dried yeast containing zymase, but free fr6m cells, is succeeded by a 
period of quiescence during which no sign of fermentation is observ- 
able. This interval, called by Lebedeff the “ induction period,” is 
shorter with sucrose than with dextrose or Ijcvulose ; it can be shortened 
by jireviously warming the sugar solution with di-sodium hydrogen 
'^hos^'hate, or by grinding the dried yeast with glass [lowder. The 

I 

Woch. Brau., 1918, 36, 176 ; J., 1919, 87a,. 

** AHgesn, Bran- «. Ho'pfetneil., 1918, 68, 1093; ./. Inst, ^/•fic.,1919, 25, 314. 

Allgem. ZeiLs. Bierbrnu. n. Malzfahr.^ 1918, 46, 369; ./. Inst. Breiv., 1919, 
26, 316. 

** Z. physiol. Chem.t 1919, 104, 229 ; J., 1919, 475a. 

jihysiol. Chem., 1918, 102, 186; J. Insf, 1919, 26, 211 
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presence of a small amount of liexose-phosphate abolishes the iiuluctioii 
period. After the induction period the fermentation of sugar by 
maceration juice always begins with a strong acceleration due to the 
phosphate in the juice. Increasing* the amount of ])hosphate reduces 
the rate at which the velocity of the fermentation increases, but the 
maximum velocity eventually attained is higher tlian in the absence 
of free phosphate, until a certain maximum amount of the free j)}ios- 
phate is reached ; further addition of ])hosphate then rciluces the 
maximum velocity attainable. Othe* salts such sis sodium chloride 
also reduce acceleration, and it is concluded that i)hos|ihate iii addition 
to its s])ecific accelerating elfect on fermentation has a general salt 
function by which it inhibits fermentation, llefereiu'e should be matle 
to Harden and Young,-‘‘^ who have published a good deal of work on 
the subject. 

The role of phosphates in alcoholic fermentation is di.seaisscMl by II. 
Euler and 8. Heintze,-^ who consider that the esterifi(‘ation of }>hos- 
phoric acid by dried yeast in the ])reaence of a protoplasmic poison, 
such as phenol, is related to the amount of water remaining in the 
yeast after the drying process. The maximum esteriheation is obs(*rved 
when dried yeasts (‘containing from 10 to 15% of moisture are^em- 
ploycd.^ Increasing the quantity of yeast used in individual experi- 
ments appears to occasion a much gieat(»r increas(‘ in the amount of 
hexose- phosphate ])ro(luc(‘d. In using beet molass(s and sugar for 
yeast nitinufacturc it is necessary to sujiplement the phosphoric acid 
jiresent, which amounts to about 0*06% in mola.sses (r. Ellrodt 
states that superphosphate has been used for this purpose, and he gives 
details for its use and also a table showing the amounts of super])hos- 
phate required j)er 100 kilos of molasses, to obtain giv(‘n yields of yeast. 

The (question of the aldehyde stage in alcoholic fermentation has been 
investigated by C, Neuberg and E. IteinfurtJi.--* After discussing the 
previous work on the ])resence of j)yruvic acid and acetaldehyde as 
intermediate products in alcoholic fermentation, the authors show that 
in presence of a secondary sulphite (neutral sodium suljihite) the 
acetaldehyde formed in fhe alcoholic fermentation of sugar can be 
accumulated to the amount of 73*45% of that requir(*d by theory, a 
result which they claim as proving that acetaldehyde does constitute 
a stage in the fermentation process. How far the authors are justified 
in drawing these conclusions from such abnormal fermentations, the 
Jiresent writers leave those who have studu'd the subject of fern^tmte 
tion to judge. * 

J. Inst. Brew., 1908, 14, 547; 1909, 16, 026; 1910, 16, 509. 

Z. physiol. Chein.y 1918, 102, 252; ./. ('hem. Sor., 1919, i. 58. 

Brennereizeit., 1919, 36, 8239 ; J., 1919, 785a. 

Biochem. Zeits., 1918, 89, 365; J. Inst. Brew., 1919, 25, 181. See also J, 
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A. Oelsnpr and A. Koch have failed to confirm the statements of 
Wilenko that the course of Ihe fermentation of sugar in an alkaline 
phosphate medium is changed and that no carbon dioxide is formed 
under these conditions. The alkalinity delays the; f(‘rmentation, but 
alcohol and carbon dioxide arc always obtained. The observation 
of Neuberg and Farber that more aldehyde is produced when the 
fermentation is conducted in an alkaline medium is confirmed. 

For the j)roduction of fiimaric; acid in the fermentation of sugar by 
As])crgUlns Junta ficus (‘. Wehmer gives the necessary conditions 
and details some actual results. The o])timum temperature for the 
growth of the organism is 22" C. and the luaximum about 30° C. 
Oxygen is a necessary factor, and for continuous fermentation, calcium 
carbonate. Thus 20 gnus, of sugar in 20% solution and 2-87 grins, 
(dry weight) of Aspergillus famarieus <lissolve 15 gnus, of calcium 
carbonate and produce 33 grins, of calcium salts, consisting chiefly 
of the sparingly soluble normal funiaratc, but ( ontaining also varying 
quantities of the easily soluble hydrogen fumarato, about 1% calcium 
citrate, and the calcium salt of another, unidentified acid, 'riu* sugar 
is completely fermented and (K) 70% converted into acids. The forma- 
tion of fumaric acid during the fermentation of sugar was previously 
noted by F. Ehrlich,^'* but it appears that this worker used Rhizopns 
nigricans for his fermentations, and his (‘laim is promptly tollowed 
by a reply from V. Welimer.’*'' who denies that Rhizopns nigt leans 
produces fumaric acid. 

Starch. 

1919 has been an exceedingly lean year as regards contributions to 
our knowledge of tlie starch question. It may be that much data is 
being accumulated, or on tlie other hand its very complexity has caused 
a temporary abandonment of the problem. The writers are of opinion 
that little real progress in the elucidation of the starch problem is likely 
to be made until new methods of attack are developed. 

Jf. C. Sherman, F. Walker, and M. Caldwell®^ have examined the action 
of enzymes on starches of different origin. ^When ])urifie(l by washing 
with very dilute sodium hydroxide, wheat, rice, and maize starches 
are hydrolysable at the same rate by the same kind of amylase, and 
this is true for a large variety of agents, such as saliva, pancreatin, 
purified pancreatic amylase, malt extract, ])urified malt amylase, taka- 
jdiasfase, or the purified amylase of Aspergilhis orgzfF. These results 

3® Z. physiol Chem., 1919, 104, 175; 1919, 38‘2a.‘ 

Z. physiol. Chem., 1917, 100, 255; ./.. 1917, 1283. 

« BMem. Zeits., 1916, 78, 238. 

” J?er., 1918, 51, 1063; 1919, 50a. Ber., 1911, 44 3737. 

” Ber., 1919, 62, 63 ; J., 1919, 300a. 

” Ber., 1919, 52, 562 ; J., 1919, 509a. 

” J. Amtr. Chem. Boc., 1919, 41 , 1123; J., 1919, 661a. 
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confirm those of J. S. Ford and J. il. Outhrio.^ Potato starcli, washed 
with water, showed in general an enzymic hydrolysis equtjil to or slightly 
greater than the cereal starches. The authors, who state that potato 
starch washed with water only, is* almost jnire, must be considered 
fortunate in their supply of this material, for it has been the writers’ 
experience that an extensive treatment is neee.ssary before ])otato 
starch is obtained sufliciently pure for enzyme work. A ratlier imjiort- 
ant j)a])er has been published by .1. Small in wliieh he introduces a 
new method for the pre,[)aration of soluble starch. 'Die merit of this 
work is tliat the author has been alile to obtain a product of 1(K)% 
soluble starch as against a product by Jjintner’s method of soluble 
starch. 2- 20 grins, of jiotato starch is heated with 100 c.c. of re-dis- 
tilled 95% alcohol containing 0*75 c.c. of hydroi^hloric acid (sp. gr. 
1-19) in a boiling waterdiath under a reflux condensiM*. the mixture 
being shaken vigorously from time to time. After the alcoholic li(piid 
has been boiling for ten minutes the alcohol is filtered off as (piickly as 
possible, and the residue washed with distilled water until free from acid. 
If the pro])ortion of potato starch is increased, Small found that sonic 
insoluble starch* remains even after fifteen minutes' boiling. With 
larger quantities of acid a certain amount of hyilrolysis takes jilace, 
which is in direct proportion to the concentration of the hydrogen- 
ions. A. Leulier ^ describes a similar method of preparing soluble 
starch, only in place of hydrocliloric, acid he uses sulphuric; acid. 

Ax vi.v.si.s. 

Alcohol. 

K. Hoopner has introduced a method for the determination of 
ethyl alcohol, aldehyde, and acetone in mixtures of the same. Finding 
that acetone is not oxidised by chromic acid, he distils it from the 
oxidised mixture and estimates its amount by forming a ketoxime 
with hydroxylamine hydrochloride. In another portion treated with 
hydroxylamine hydrochloride the aldehyde and acetone form aldoximc 
and ketoxime respectively, and their measure is obtained by the equiva- 
lent quantity of hydrochloric acid liberated. Alcohol and aldehyde 
are determined together in a third portion by chromic acid oxidation. 
After deducting the chromic acid equivalent of the aldehyde, the 
remainder of the quantity reduced is a measure of the alcohol present. 

The oxidation of ethyl alcohol by means of potassium permanganate 
is the subject of a Ipng paper by W. L. Evans and J. E. Day,'*'* wRerein 

38 J., 1905, 605. 

3* ,/. Amer. Chem. Soc., 1919, 41, 113; ./. Ifist. Brew., 1919, 25, 180. 

J. Pharm. Chim., 1918 (vii.), 18, 291 ; J., 1919, 86a. 

Z. JJnters. Nahr. Qenvssm., 1917, 34, 453; ./., 1919, 735a. 

** J. Amer. Chem. Soc., 1919, 41, 1267 ; J., 1919, 793a. 
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they describe a series of elaborate experiments designed to elucidate 
the following joints : — (1) The nature of the products formed when 
ethyl alcohol is oxidised by neutral or alkaline permanganate at different 
temperatures ; (2) the effect of changing the temperature and altering 
the initial concentration of alkali, and the combined effect of varying 
those factors ; (3) the mechanism of the oxidation. 

For the detection of methyl alcohol in ethyl alcohol E. Salkowski 
brings forward a test depending on the oxidation of the impurity and 
the recognition of the resulting formaldehyde. For the test the alcohol 
is diluted with nine times its volume of water. O-b c.c, of the diluted 
mixture is treated with 3 c.c. of dilute sul})]iuric acid and 3 c.c. of 1% 
potassium permanganate solution. Aft(!r eight minutes the solution is 
decolorised with a saturated solution of oxalic acid and then distilled. 
The distillate is heated to boiling with the addition of 0*08 grm. of 
j>eptone, 3 dro|)s of 3% ferric chloride solution, and its own volume of 
hydrochloric acid (sp. gr. 1*10). As little as 1% of methyl alcohol in 
the original giv(‘s a bright violet coloration. The author rightly points 
out that this and other tests based on the formation and recognition 
of formaldehyde are reliable only in the absence of tl;e higher alcohols 
which would yield products giving a similar reaction under these oxida- 
tion'- conditions. In testing for methyl alcohol in ethyl alcohol H. 
Wolff used aj)omorphine which with formaldehyde gives a blue-violet 
coloration, whilst ethyl, propyh and amyl alcohols yield products giving 
a yellow or red-brown coloration. J. W. Ehman doubts the trust- 
worthiness under certain conditions, notably tpm})erature, of the U.S. 
PharmacojKeia test for methyl alcohol in ethyl alcohol and recommends 
precautions which obviate errors from that source. 

F. W. Babington and A. Tingle describe a method for the deter- 
mination of small amounts of benzene in ethyl alcohol. 

0. K. Davis and T. Harvey have determined the freezing-point 
curves and densities of denatured alcohol-water mixtures. 

f 

Starch. 

“ The quantitative estimation of soluble starch in presence of starch 
and its hydrolytic cleavage products ” is the title of a paper by J. C. 
Small, and the method is of some importance inasmuch as up to the 
present there has been no known lufthod for the quantitative separa- 
tion of soluble starch from the higher dextrins. The compound of 
Jpdinf_ and soluble starch is insoluble in half-saturated ammonium 

Z. Vnters. Nahr. OV/o/.v.vm.. 191S, 36, 262; 1919, 382a. 

** Chpn.-Zeit., 1919, 43, 555; J., 1919, 874a. 

“ Amer. J, Pharm., 1919, 91, 694; J., 1919, 874a. 

J. hul. Eng. Chem., 1919, 11, 555; 1919, 509a. 

” J. Ind. Etig. Chem., 1919. 11, 443; J., 1919, 434a. 

« J. Amer. Ckem. Soc., 1919, 41, 107; J. In^t. Brew., 1919, 25, 179. 
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sulphate solution whilst the iodine coin|H)unds with the dextrins are 
soluble, and it is on these facts that the author ba^es his method. 
The details of ])rocedure are given rather fully in an abstract in the 
Journal of the Institute of Brewing and the reader is refc*rred to that 
journal for further information. 

Phosphoric Acid. 

The method of titration with alkali using two imlii ators Smith ; *** 
also Fiehe and Stigm\^ller is adaj)ted by W. VVollmer^’^ to the 
estimation of phosphoric arid in the ash of barley, malt, wort, or beer. 
The method has the advantage of speed over tlu' usual gravimetric 
molybdate determination, but by its nature it is of <loubtful accuracy 
and moreover the presence of (quantities of iron, alumina, manganese, 
or borate seriously a fleets the results. 

Nucivin Content of Yeost 

Jebbink's method for this determination is tlie hydrolysis of the 
material with pepsin and hydrochloric acid, the acid content of the 
solution being 0*2%. The insoluble residue consists of nuclein whicdi 
is estimated by m<‘ans of a phosq)horus determination. (A A. Lubsen 
has tested Jebbink's method and finds that it gives accurate results 
even when solutions containing as muc,h as ()*35% of hydrochloric 
acid aje used, thus disju'oving (Irijns* criticism that long digestion with 
0*1% hydrochloric acid partially dissolves some of the nuclein, causing 
low results. 


Malt. 

In a note by B. C. Wilson and A. L. Minchin it is suggested that 
in the estimation of the diastatic ]K)W(*r of malt it is unnecessary to 
extract the malt for three hours, as one hour's e.xti action with frecpicnt 
stirring gives the same results. The authors evidently have not con- 
sulted previous work on the subject as this was pointed out by J. S. 
Ford and J. M. Guthrie,®* 

A lengthy q^aper dealii^ with the determination of moisture in malt 
has been published by T. J. Ward,®® in which the influence of various 
factors such as the oven, dishes, desiccator, grinding of malt, state of 
atmosphere, etc. are considered. ^ It seems somewhat strange that the 
author trusts to adventitious ventilation instead of passing a regulated 
current of dried air or inert gas through the ovens. 

« j!, 1917, 415. 7., 1912, 943. 

•'‘1 Z. ges. Braiitv., 1918, 41, 145 ; J., 1919, 86a. 
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Barley and Malt. 

Bode advoc<ateB the partial drying of barley which has to be stored 
for any length of time (an already^ well-established procedure in this 
country), which in his opinion may compensate for any deficiency of 
sun-drying during the ripening process ; he also states, what is already 
well known, that tliis treatment gives better grain for sowing purposes. 
Studies on the ripening ])rocess of barley and other grains have been 
conduct(‘d by A. lleichard by applying the mctliods of alkaline 
titration, worked out previously. The finely-ground grain is mashed 
in prescnc.e of sulficient alc-ohol to destroy its enzymic activity and then 
titrated under prescribed conditions, the acidity being measured as 
(i) litmus acidity, (//) phenolphthalein acidity, and (in) amino-acid. 
According to the author the litmus acidity (I) represents the more 
strongly acid substances in the grain, the ])henolplit]ial(*in acidity (ii) 
the more weakly acid substances, including acid phosj)hate and sonu* 
amino-acid, and lastly (Hi) substances of the amino-acid class alone. 
By mashing without alcohol and noting the increase of acidity (Hi) 
some measure of the enzymic activity of the grain can be obtained. By 
estimating these acidities at different stages the author was able to 
show-, that the acidity (il-\- {ii) diminishes fairly ra])idly during ripen- 
ing, and that a further slight decrease occurs during storage. c This 
represents a conversion of amino-acids into reserve proteins. This 
decrease in acidity (Hi) corresponds in a general way with increased 
germinative power of the grain. A close (‘orrespondence between 
germinative power and enzymic activity was noticed. 

In some cases, however, the enzymic activity decreases on continued 
storage even though there is no change in the germinative power. The 
author suggests that this decrease is due to the enzymes undergoing a 
process of condensation, possibly being transformed into zymogens. 
The action of rain on ripening grain retarded the synthesis of reserve 
proteins. A rain-damaged barley was found to be very defective in 
germinative power and enzymic activity. The action of rain on the 
fully-ripened grain retarded the disappearance of amino-acids, though 
the germinative power was unimpaired. In giving the results of these 
observations the author points out that the relations studied appear to 
be so influenced by various factors, that conclusions cannot be drawn 
till data have been obtained covering a number of years — normal and 
abnormal. It seems unfortunate that the methods used in this ex- 
haustive investigation were not supjilemented by the determination 
of the true hydrion concentrations. A. R. Ling publishes a fair 

Tage^zeit. fur Braucrei, 1918, 16, 403 ; J. Inst. Brew., 1919, 25, 213. 

Z. ge^. Brauw., 1918, 41, 212; J. /waf. Brew., 1919, 25, 76. 

““ See Avu. JJepLs., 2, 421. 

” J. Inst. Brew., 1919, 25, 288; J.. 1920, 128a. 
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number of analyses of barleys ani the corresponding malts. He slates 
that, as this work is merely preliminary and also a guidance to work 
in the future, he has not aufticient data to make any generalisations. 
The results are very interesting inasniucli as tlie\ arc the first to be 
])ul)lished on such a scale and, despite the fact that the life- history of 
the barleys is unknown, they furnish a valuable contribution to the 
])roxiniate increase and decrease of the constituents of barleys and the 
malts obtained therefrom, changes which, hov\e\er, must always be 
more or less a function of the conditions of growth. 

C. A. Nowak claims to reduce the time of germination of barley 
by one day and increase »the extract of the resulting malt by about 
by aerating the barley during steeping without the addition 
of lime water. When “cast” the barley is sprinkled with 0*1- 0*4% 
solution of phosphoric atid. In view of A. J. llrown’s work it seems 
more probable that the variation is due to the aeration and not to the 
phosphoric acid. (See also ¥. Lehmann, Ann. Repts., 1917, 2, 426.) 

Hops. 

R. Heinzelmann gives a lengthy rmime of the recent advances 
made in the chemistry, analysis, treatment, and storage of hops. The 
question of storing hops has been studied by L. Rriant wliere pdfkets 
of the «ame hops were kept at temperatures ranging from 55° F. to 
83° F. over a period of twelve months. His results were as follows ; 
The deterioration in 3 months at 83° was equal to that in 12 months 
at 55° ; in 5J months at 75° slightly greater than that in 12 months 
at 55°, and in 5J months at 65° midway between 5J months at 75° and 
12 months at 55°. 

Continuing his researches at East Mailing Fruit Research Station, 
E. S. Salmon carried out a long series of experiments on thirteen 
new varieties of hops. His valuable information is grouped under six 
headings : — (1) Origin of the new varieties. (2) Actual and estimated 
* yields. (3) Number of bushels required to the cwt. (4) Evaluation 
of samples by experts, (5) The resin-contents. (6) General summary. 
The general conclusion arrived at on studying Salmon's work is the 
great difference, in many ways, of the hops under examination, a fact 
which makes it obvious that his researches should be studied carefully 
by hop-growers, merchants, and brewers alike. From experience in 
regard to the chemical analysis of Lops for antiseptic value the present 
writers are of opinion that more value would have been obtained had 
■the resins been estin^ted separately and not merely classed as soft and 

•» Pure Products, 1918, 14, 219 ; BuU. Agric. InielL, 1918, 9, 1241 ^ J., 1919 
86a. 

Woch. Brau., 1918, 86. 207 ; J. InsL Brew., 1919, 26, 78. 

Brewing Trade Review, Jan., 1919, 8. 

J. Irwi. Brew., 1919, 26. 189. 
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liard. From a little-noticed paper bj^ R. Siller and the researches of 
A. J. Brown and his collaborators a reliable method for the antise])tic 
evaluation of hops may be devised. 

(1. A. Russel*'* carried outfield tests during three successive years 
on an upland and a sandy loam soil, the effect of irrigation being also 
studied. The total ajuount of soft resins showed a large increase onthe 
irrigated fertilised soil, but this was due to the increased growth of the 
hops, the percentage of resins in the hops being decreased. No marked 
su|)eriority of a particular fertiliser or combination of fertilisers in 
regard to the yield of available soft resins per acre was found. 

In continuance of their work on the use of- ammonium polysulphide 
as a protection against powdery mildews, J. V. Kyre, K. S. Salmon, 
and L. K. Wormald now find that the resistance of the hop mildew 
depends on the stage of its development. By intermittent washing 
with the strength of aolution.s of ammonium ])olysulphide ])rescribed 
the mildew can be successfully destroyed. 

Brewing and Brewing Materials. 

Waters. 

P.Vetit,*” dealing with the influence of brewing water on the pro- 
duction of hazes (glutin) in beer, shows that carbonates in water, by 
neutralising the natural acidity of the wort, render less complete the 
preeijntation of proteins in the copper during boiling. The acidity, 
which increases in the subsequent process of fermentation, precipitates 
these proteins. Reference is made to a previous paper by the author 
on the treatment of beers with proteoclastic enzymes showing that good 
results have been obtained by a number of French brewers by' this 
means. 

Continuing tlieir work"® on the interaction of the salts of brewing 
water with the salts of malt. W. Windisch and D. Goldacker’* publish 
a long pa})er describing various experiments with salts and discussing 
the probable course of the reactions and their influence on brewing 
processes. Many of their conclusions are ^Iready well known and 
some of their opinions are quite at variance with practical ex})erience 
under the conditions which obtain m this country. 

Z. Vnters. yohi. (Utuintiin., hK>9, Iff, 241. 

«- J. lust. Bnu\, lOlu, 16, Ml ; I9i:i, 19, 'ilU. 

Jv hni. Kng. ('him., 1919, 11, 218; J., 1919, 29.ja. 

J. Bd. Agric.,' 1919, 26, 1494; J. Inst. Brew., 1919^. 26, 213; ./., 1919. ' 
335a. 

Brasstrie et Malterie, 1918, 8, 297. 

Ibid., 1916, 16, 161 ; J. Inst. Brew., 1916, 22, 468. 

Ann. Repts., 1917, 2, 427. 

Woch. Brau., 1919, 86, 1 ; J. Inst. Brew., 1919, 26, 274; see J , 1910 
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Mali suhstitiUes. 

A. CluflS and V. Koudelka^* have investigated the use of beetroot 
as an adjunct to malt in brewing. . From observations in tlie laboratory 
and in practice they conejude that this substitute gives quite good results 
if care be taken to add the beetroot or the jui.’C to the mash after 
saccharification is complete. This precaution is essential owing to 
the influence of beetroot on the saccharifying enzymes of the malt. 
F. Koiitschoner gives a general analysis of the sugar beetroot which 
he finds consists of 94 of juice and 4-6% of fibre ; the juice con- 

tains 82-85% of water, 1 •5-2*0% of organic non-sugar, and 0-5-l*0% 
of mineral matter. The non-sugar portion contains the following : — > 
Oxalic, malic, citric, malonic, succinic acids, ])ectin, colouring and 
aromatic substances, glutaminic acid, glycocoll, as])aragine, betaine, 
])rotcins, and inorganic salts. The average composition of dried beet- 
root slices he gives as follows : — Water, 7*86 ; crude })rotein, 4*52 ; 
fat. 0*56 ; fibre, 4-4 : Tion-nitrogenous extract, 78*58 ; sugar, 64*41%. 
The same author ^ ‘ finds that malt diastase is neither weakened nor 
destroyed by beetroot which has not gone acid to any extent. By 
extracting the beetroot with water liigh in carbonates no prejudicial 
effects arc notic(‘able. 

P. Lindner^’’ suggests using the bran from flour-mills for brewing, 
and the utilisation of the spent grain for cattle- fodder. The wort 
obtaim*d by saccharifying the ,bran mash with malt extract, having a 
high nitrogen content, could be used for making bakers’ yeast, etc. 

Carbonated and bottled beers. 

4’he public demand for carbonated beer is on the increase and much 
work has been done on the subject during the period under review. 

In a short paper on the effect of air in the gas used for carbonating 
• beer, A. R. Ling^^' points out the influence of air on the reproduction 
of yeast. He states that carbon dioxide used for carbonating purposes 
should not contain more than one part of air per thousand. Following 
up the observation of Lindner, P. Petit carried out expenments 
in which bottles w’ere filled under carbon dioxide pressure and cooled 
to 1®C. The bottles were opened momentarily, sterilised, and air 

’’ Allg. f. Bierbrau. u. Malzfabr., 1918, 46, 329; J. Inst. Brew., 1919, 
.25, 273. • 

Brau- u. MeUzirui., 1918, 19, 225; J. Inst. Brew., 1919, 25, 274. 
loc. cit. 

Tageszeit. f. Branerei, 1918, 16, 715 ; Z. ges. Brauw., 1919, 43, 49 ; 

Inst. Brew., 1919, 26, 274. 

J. InsL Brew., 1919, 25, 173; 1919, 299a. 
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Brasserie et Malterie, 1919, 8, 345; J. Inst. Brew., 1919, 25, 18^ 
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blown in before the bottles were stoppered again. As a result of this 
treatment the stability of the beer was diminished by several days. F. 
Schonfeld found that under certain conditions carbonating cause.s the 
separation of certain colloidal particles ; also that the addition of a 
large volume of water may upset the equilibrium of various colloids 
and render them subject to precipitation during carbonation. He 
suggests diluting with water sfiturated with carbon dioxiilc. Reference 
is made to iron sickness caused by having wet iron bottles for containing 
the carbon dioxide and the authv'r advises obtaining dry bottles from 
the manufacturers. 


Low-ijravkij beers. 

Prior to th(‘ partial removal of the restrictions referred to in the 
introduction, much work had been done on the subject of low-gravity 
beers. The many dilhcultics encountered by the brewer were success- 
fully surmounted. In a number of cases the results were as one would 
have expected in view of our knowledge of }'east reproduction and 
nutrition, and it was juobably due to the ap})licatioii of this knowledge 
that beers of such low gravities were so successfully produced. II. B. 
Wooldridge®*^ states that the amount of yeast used at ])itching is of 
fundamental importance in regard to the yeast outcrop. He ■found, 
as was anticipated, that much less yeast was necessary with low- 
gravity beers than with the beers of pre-war days. 

H. L. Hind and J. L. Baker ®^ tabulate the analyses (original and 
apparent gravities) of ten different beers collected at Belgian and 
German breweries between December 1918 and February 1919. The 
German beers were brewed before the districts were occupied by the 
British and the Bavicrc was brewed at Brussels during the German 
occupation. The original gravities varied from 1001-02 to 1013-86, 
showing the state of affairs prevalent at the time in question. 

Notwithstanding the dilution of the worts, F. Schonfeld and H. Krum- 
haar ®^ state that yeast may be used through a considerable number of 
fermentations without showing any diminution in nitrogen- or mineral- 
content, and also remain free from infection. Some crops were found 
to have a high nitrogen-content and the authors attribute this to the 
fact that, owing to less evolution of qarbon dioxide, the yeast remained 
comparatively quiescent and did not multiply. F. Schonfeld and C. 
Goslicih found that yeasts obtained from worts of a gravity of 1023 
possessed a higher ” working power ” than those pi^)duced from higher ' 

»' Tageszeit. fur Brauerei, 1918, 16, 673 ; J., 1919, 300a. 

J. Inst. Brew., 1919, 25, 171 ; J., 1919, 299a. 

81 Ibid., 1919, 26, 206 ; J., 1919, 608a. 

8« Woch. Brau., 1918, 86, 213 ; J., 1919, 300a. 
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gravitios and the authors accothit for this observation from the fact 
that low- gravity fermentations are usually arrested at an earlier stage 
and are thus in a very vigorous condition. They also state that the 
nitrogen-content of the yeast so obt.ained is high, and this is generally 
indicative of a high “working-power.” T. Bokorny®^ studied the 
multiplication of yeast using different strengths of sugar solutions, in 
place of worts. He found tliat a sugar solution was most favour- 
able to yeast reproduction, higher results being obtained with this 
concentration than with 3, 5-1, 7, and solutions. The j>reacnt 
writers, from their experience, do not consider that such results liavc any 
dirci't bearing on brewing conditions; the multi])lication depends also 
on the nitrogen- and mineral-content of the inetlia. 

\V. Windisch has investigated the maladies of thin beers and finds 
that nitrous acid is produced by the action of yeast and bacteria on the 
nitrates of brewing water. This acid by interacting with such sub- 
stances as amides and amino-acids produces various organic acids 
which give rise to unpleasant odours and also to turbidity by increase 
of acidity. Tyrosine when ])resent would yield p-cresol by putrefac- 
tion. and this would result in the so-called “ carbolic smell.” The 
intermediate products of these actions will give rise to various coloured 
substances which would be noticed in the beer. By the aciifbn of 
nitrons acid on tannin a dark-coloured substance is prodiU'cd, causing 
cloudiness. The production of acidity during boiling is therefore of 
impcriance as it affects the jirecipitation of tannin; this would also 
apply to hop-resins especially if waters are high in carbonates, when 
the resins form salts, and these resins are liberated by the subsequent 
production of acidity. The same author”** points out some other 
sources of trouble in tlie manufacture of light beers. He recommends 
diluting strong beers instead of brewing at the gravity required finally. 
With regard to the sterilisation of the water useil for diluting he states 
that it is better to add lime in the cold, tlius pre<-ipitating the carbonates 
and iron and carrving down the bacteria. He contends tliat when the 
water is boiled, sarcime and other acid-foiming bacteria usually find 
their way into it during cooling. F. Schbnfeld states that where 
water is used for diluting a fully-conditioned beer the presence of 
carbonates in the water is of no practical im])ortance, but decarbona- 
tion might be advisable when the beers have to be diluted before the 
actual conditioning takes ydace, as a high carbonate-content of the 
dilution water might weaken the yeast during secondary fermentation. 

•* Allgem. Brauer-u. Hopfenzeit., 1917, 67, 1327 ; through Z. ge<t. Brauw., 1918, 
41, 210; J., 1919, 299a. 
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F. Schonfeld and C. Goslich®® give data regarding the solubility of 
carbon dioxide in beer. It diminishes with a rise in temperature, fall 
of pressure, and* with a decrease in the content of sugars, dextrins, 
alcohol, and other constituents which contribute to the viscosity of 
beer. These data seem only what is to be expected from known phy- 
sical laws. With regard to the influence of sugar, etc., on tlie solu- 
bility of carbon dioxide reference may be made to the work of A. 
Findlay and 11. Shen.®® If: Zikes enumerates the degenerative 
elTccts of the cultivation of yeast in worts of very low gravities, e.g. 
1012-1020, at which gravity the feimentative and'Teproductive functions 
are imi)aircd (cp. Sc.hbnfcld and Goslich, ,/., 1918, 779a). 

H. L. Hind,’‘^ in a sliort paper, gives some idea of the difficulties 
faced and surmounted by Belgian brewers during the German occupa- 
tion. The notes tabulated were supplied by th^e chemist at the Wiele- 
mans Ceuppens Brewery at Brussels and show the kind and percentage 
of malt substitute used in the brewery between 1915 and 1918. The 
remarks on the various substitutes and how they worked in practice 
and the type of beer produced are very int(‘resting. 

Caramel. 

In short paper on “ Nitrogen in Caramel ; its Relation to Ropi- 
ness,” L. (\ Wilson®- deprecates the use of caramel made l>y the 
ammonia process. He gives an instance in which ropy stouts had been 
general for some time, the caramel was changed and one used in its 
place in the manufactui'c of which no ammonia had been used, and 
immediate beneficial results followed. Dealing with the manufacture 
of caramel the author concludes by stating, “ It is, however, highly 
desirable from the brewers’ point of view, that manufacturers should 
be limited to the amount of licpiid ammonia used, and the interests 
of the brewing trade safeguarded in regard to the use of this objection- 
able ingredient which, in my o])inion, under certain conditions is likely 
to lead to the development of rojnness and unsoundness. " This docs 
not meet with the views of L. Briunt and H. Harman ®® who adhere 
to the opinion formed in 1912.®“* 

Ykast. 

In a, very able review on “ Yeast Growth and Alcoholic Fermentation 
by Living Yeast,” A. Slator ®® deals with the various phases of yeast 
growth^ He divides these into five different classes, namely : (a) 

88 Woch. Brau., 1918, 36, 167 ; ,/., 1919, 87a. ‘ 

»» J. Chtm. Soc., 1911, 99, 1313; 1912, 100, 1459. 

8® Altgem. Z. Bierbrau. u. Malzfabr.^ 1918, 48, 21 ; J., 1919, 87a. 

J. Inat. Brew., 1919, 25, 57. J. Inst. Brew., 1919, 26, 174. 
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Lag |)haBO in growth : (b) logafithniir phaso : (c) retarded growth ; 

(d) yeast crop ; (k) ilrath of ( ells It is outside the scope of this 
report to enter into details and the reader is referred to the original. 

if. Zikes carried out some exiieriments on the biology of yeast with 
pure cultures of four species of bottom-feriiientatioii yeasts of the Kroli- 
berg type. He used malt wort and malt wort witli the addition of 
sucrose solution as culture media, and found that tin* sugar wort mi.xture 
promoted the vital functions of the yeast to a gnniter extent than the 
malt wort alone. He accounted for his r(*sults by certain assumptions 
as to the different V 4 docities of osmotic diffusion of the mono- and 
disaccharides. 

M. L. Lindet has studied the influence which tlie vegt'tative function 
of yeast exerts on the yield of alcohol. His work covers a variety of 
conditions of fermentation — the carbohydrate and nitrogimous content 
of the medium, typ(‘ of yeast, temperature, duration of fermentation, 
etc., and is in accordance with the work of T. H. 'riiorpe and H. 'W 
Brown in their investigations when compiling the new tables for tin* 
determination of the original gravity of beers. Lindet s work is being 
continued. 

.According to tin* picsent state of our knowledge Wildier s disco v- 
(»,y j»fl ill 1901 not rto premature as was thought at first whef^ it is 
seen how workers of the present day compare the vitaniines with his 
so-called *’ bios." K. M. Bachmann makes reference to the above 
in hei work. She found that yeasts differ greatly in their cajiacity 
for developing and fermenting in an inorganic medium containing sugar. 
Some grow when introduced only in minute amounts. On the other 
hand, she found that a yeast, obtained from a sample of fermenting 
(ianned pears, w^as incapable of growth or fermentation even when 
added in large amounts to a sugar-mineral medium, 'fhe addition of 
some nitrogenous substance was found (*sseiitial for growth, tlie most 
effective substances being milk, yeast broth, and extracts of various 
vegetables. These materials have been found to be rich in tin* vita- 
mine fraction known as '* watcr-.soluble H " The amount of nitro- 
genous material recpiired is so small and its effect iqion the growth 
and activity of the yeast so striking as to suggc.st a similarity between 
its action and that of th^ vitamines required for normal animal develop- 
ment. She suggests that yeasts such as the one referred to rfibove 
might be used to detect, or even determine, the amount of certain 
vitamines in different materials. R. J. Williams,'”^ in his workj)n the 
vitamine requirem<uits of yeasts, also presents evidence that the “ water- 

•• Centr. Baku, II Abt., 1916, 46, 385 ; J., 1919, 839a. 
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soluble B fraction, relatively so ab^dant in yeast, is necessary for 
the nutrition of yeast cells themselves. E. Abderhalden and H. Schau- 
mann show that various fractions, having diverse degrees of activat- 
ing power on the fermentation by living yeast and yeast juice, can be 
jircparod by treating an acid extract of yeast with alcohol. One par- 
ti(!iilarly ])owerful fraction, termed “ eutonin,” is obtained by 
j)reci|)itating the alcoholic extract with acetone ; this fraction is com- 
])letely free from phosphorus. The authors suggest that vitamines 
may rj'semblc these extracted substances in exerting an activating 
influence on certain enzymic processes in the body. 

(r. Ellrodt compares the amount of nitrogen assimilable by yeast 
in beet molasses and grain or malt-combs and states that it is easy 
to calculate how much nitrogenous matter (e.g. ammonium salts, which 
are entirely assimilable) must be added to molasses worts to produce 
a given yeast crop. 


Brewery BY-rRODUCTs. 

K. Sc-hweizer details a method whereby brewers' yeast, after 
being freed from bitterness by treatment with weak alkali, is mixed 
witlivc/arious condiments and subjected for a short time to 100° C., at 
which temperature the so-called vitamines arc not destroyed, and the 
yeast preparation can be used for medicinal ])urposes as a remedy for 
beri-beri, rickets, etc. By treating w'asto yeast w'ith formaldehyde, 
drying, grinding with or without the addition of tar, tar oils, sulphur, 
and pigments, and compressing into moulds, a product termed “ erno- 
lith ” is obtained which can be used as a substitute for bakelite, cellu- 
loid, etc. G. Bode points out the importance of utilising brewery 
by-products to the utmost extent. Malt rootlets can be used not 
only as yeast food and as cattle-fodder, but also for human consumption, 
e.g. in the manufacture of soup squares, etc. Spent grains can be 
used as cattle food. The author advises the co-operation of a number 
of breweries where, individually, the amount of surplus yeast would 
not pay for working up. He contends that^the demand for yeast in 
the preparation of foodstuffs mil continue for years after the war. 
W. Volz finds that dogs can digest a larger proportion of the proteins 
and carbohydrate in brewery yeast than in “ mineral ” yeast, and that 
brewery yeast is a preferable adjunct to the fodder of sheep. 

termeniforsch., 1918, 2, 120; from Chem. Zentr.^ 1918, II., 737; J. 
Chem. Soc.^ 1919, i, 108. 

Brennereizeit., 1918, 86, 8183; Chem. Zentr., 1919, 90, IV., 46; J., 1919, 
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Bacteriology. 

Outstanding in this particular section of the ferniehtatioii industry 
is the contribution by A. C. Chapman on “ Tlio Kinployniont of 
Micro-organisms in the Service of fndustrial (liemistrv. A I'lea for a 
National Institute of Industrial Micro-biology.” The writers are well 
aware of the importance of such a contribution, but deem it unnecessary 
to enter into details and only hope that the paper bears the fruit it so 
richly deserves. 

C. Barthel carried* out experimeiAs using sterilised soil as a medium 
for the cultivation of various fermentation organisms, and found that 
these organisms grew quite as well in soil as in wort provided tin* 
moisture content of tlie soil did not fall below 10%. This treatment 
had no weakening effect on the capacity for growth. 

Aceton k. 

The demand for acetone as a solvent in the manufacture of cordite 
and for other purposes increased enormously during the war, and to 
meet this, much original research in biological, organic, and inorganic 
chemistry was carried out practically all over the worhl. 

IT. B. Speakman deals with certain features of the work of ]>ro- 
(lucing acetone at the British .\cetones plant in Toronto, C’anada. 
At the Conference on Recent Developments in the Fermentation 
Indui^tries, Col. Sir F. Nathan gave a brief historical retrospect on 
the manufacture of acetone, and A. (Jill detailed the fermentation 
process. The writers in this Report can only refer the reader to tin* 
originals for fuller information. Without entering into the controver- 
sial side of the (question in connection \vith the ])roduetion of acetone 
by fermentation methods, the tuiginal work of Fernbach calls for recog- 
nition. 

J. H. Northrojj, L. H. Ashe, and ,1. K. Senior isolat(‘d an organism 
from old potatoes which is capable of producing acetone' and ethyl 
al(;ohol from starch or sugar. They termed this new organism Bacillus 
acetoethijUcus. The o])tipium temperature was found to be 43° C., 
and the best results obtained when the media were adjusted to Pjj 8-9. 
The other non-gaseous products of the fermentation are ethyl alcohol 
and formic acid. Under the conditions emjdoyed by these authgrs the* 
maximum yield of acetone and alcohol is reached in from seven to nine 
days. Maize meal was found to be the most favourable raw material 
• for use on a commercial scale. The influence of the addition of nitro- 
genous material, variations in the air supply and concentration were 
studied. The addition of nitrogenous material, such as yeajit or pep- 

J., 1919, 282t. Cenir. Bakl., 1918, 4«, 340. 
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tone, increased the yield of acetone wHien little air was admitted to the 
culture. Aerobic conditions yielded an increase of acetone, with, 
however, a decrease of alcohol. Aeration and addition of nitrogenous 
substances combined did not increase the yield of acetone. The maxi- 
mum concentration which fermented completely was 8 parts of maize 
to 100 parts of water. The authors investigated the fermentation of 
cane molasses and also describe a semi-continuous method for carrying 
on the fermentation. ,1. Tf. Northorp, L. H. Ashe, and R. R. Morgan 
describe a ])rocess which they have ])atented and dedicated to the 
public use.‘^^ In this process tlie same organism as a})ove is used. 

An organism isolated from slaughterhouse runnings is used by E. 
Richard for the manufacture of acetone and butyl alcohol from 
maize. A mash of 8-9% is inoculated with a vigorous culture of the 
organism, dc8ignat(‘d lincillus hutylievs B.F. (Boinot Firmin), and 
allowed to ferment for 24 26 hours. The combined yield of acetone 
and butyl alcohol is 38- 40% of the starch or sugars originally present, 
the ratio being one, part of acetone to two parts of butyl alcohol. 

(rLYCKHOL. 

Although Bjisteur, in 1858, proved the jm'sence of small amounts of 
glycih'ol in the products of alcoholic fermentation, glycerol has hitherto 
been regarded as outside the province of the fermentation industries. 
'Pile necessities of war and the shortage of fats occasioned by our 
blockade com])elled the (lermans to seek for some other means of pro- 
ducing this all-important explosive base. Much has been made of the 
manner in which they overcame their difficulties, but considering the 
urgency of the situation and the already rei’ognised observations their 
achievement is not so remarkable after all. Wlnm it was re})orted in 
1917 that the (Germans were proilucing large (piantities of glycerol 
by a fermentation process, investigations were undertaken in four 
different laboratories in America, and although there was not the same 
incentive for immediate success the American chemi.sts were not long 
in finding a partial solution to the problem and have actually carried 
out experiments on a large scale. Their method so far has not given 
so great a yield as that obtained by the Germans, but it must be remem- 
bered that they do not claim to have reached finality, and in all pro- 
bability would hav(‘ effected many improvements had the signing of the 
armistice been delayed. For further details of the work of J. R. 
Eoff, W. V. Lindner, and G. F. Beyer, the reader is referred to the 
Report of the Chemistry Division of the LI.S. IJureau of Internal 
Revenue. May 8, and also to a very able and comjjrehensive 

J. Ind. En^. Chem., 1919, 11, 723; J., 1919, 786a. 

U.S. Pat. 1293172 ; J., 1919, 334a. 

Eng. Pat. 130666 ; J., 1919, 787a. 
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review by A. R. who records and Rummariaes much of that 

report. 

Regarding the (ierman process an account is given by the originators, 
W. Connstein and K. laidecke.'^** Jt was found that if the fermentation 
of sugar by means of yeast was carried out in a slightly alkaline medium, 
the yield of glycerol, which ordinarily is about of the sugar fer- 
mented, is augmentetl. Later it was observed that large (piantities 
of non-toxic salts in general, such as aluminium sulphate, calcium 
chloride, sodium acetate, chloride, nitrate, and sulphate, etc., have the 
same effect. The difficulty of 2)re venting the growth of certain 
bacteria led to the adoption of sodium sulphite which, besides being 
antiseptic and yet tolerated by the yeast, is vslightly alkaline and sub- 
stantially increases the production of glycerol. When the amount 
of sodium sulphite used w 10% of the sugar ])resent, the [)ro])ortion of 
glycierol is 23-1% of tlie sugar fermented. By increasing the sul])hite 
to 100 and 2(X)% of the .sugar the yield is raised to 30 and 3fi‘7%. 
With high proportions of sul])hite, however, the fermentation becomes 
slow and the yeast is j)ermanently injured. Acetaldehyde is also a 
[)roductof the fennentation ; the larger the proportion of sulphite used 
the more aldehyde is formed and the smaller the production of alcohol 
and carbon dioxide. The output of glycerol by this method in TJer- 
many was 1000 tons per month. The yield was between 20 and 25% 
of the sugar employed. In addition large (piantities of ac^etaldehyde 
and alcohol w(*re obtained as by-produ(;ts. 

Distilling and Alc’ohol Mam’kai rruK. 

A feature of this important .section of the fernnuitation industry is 
the number of substances used in the manufacture of alcohol and the 
|)rocesses involved in rendering those substances fit for fermentation 
by yeast. 

B. Kazmann utilises roa.sted or burnt cereals and other amylaceous 
matter, e.g.^ the residues from the manufacture of coffee substitutes, 
which, owing to the pre.sence of snb.stances injurious to yeast, have not 
been used before. The material is washed with hot water, cooled, and 
treated with diastatic .substances. The whole nia.sh, or liquid })ortion 
only, is subsequently heated with sulphuric acid to convert any dextrins 
into sugar, fermented with yea.st, and the alcohol recovered by dii^tilla- 
tion. R. H. McKee claims to produce alcohol from waste .sulphite 
liquors or the fermentable syrups or liquors obtained from ceUplose 
or ligno-cellulose. J'he liquors are cooled and partially freed from 

J., 1919, 175r. Rer., 1919, 62, 138.5 ; J., 1919, 691 a. 

Eng. Pat. 119333; J. /twL 1919, 25, 226. See U.S. Pat. M 207081 ; 
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sulphur dioxide by aeration (down to 0*36 grm. sulphur dioxide per 
litre), pitched with yeast, and the fermentation carried on in a moderate 
current of air. The alcohol is then distilled olT, being preferably freed 
from any siiljihur dioxide by treatment with alkali in course of the 
distillation ])r()cess. The fermentation gases may be scrubbed with 
unfermented li(pior, in order to prevent loss of alcohol. 

Mannocellulose, which is contained in large amounts in vegetable 
ivory, on being boiled with dilute mineral acid, is converted into man- 
nose, and this sugar is fermented by selected wild yeasts occurring in 
IVrugia. (r. MezzadroU gives details^-- of a ][)roeess where 10-15 
litres of alcohol is produced from 100 kilos, of raw material, usually 
the waste from the. works where buttons are manufactured from the 
vegetable ivory. Mould fungi of the type of Mi(cor Eonxii will also 
effect the decomposition ()f the mannocellulose,* but a higher temperature 
and pressure and a longer time are required than when mineral acids 
arc used. 

An account is given by Laskowsky of the operation of a ))lant 
for the prodiudion of alcohol from sawdust by Classen's process which 
was worked in this country twelve years ago. Tlui author maintains 
that, with the recent im])rovements in the ])roeess, it should be ])ossible 
to get 10-12 litres of alcohol from 100 kilos, of raw material (about 
double the old yield). The residue from the lixiviating plant could 
be. used for mixing with molasses and with ev’^aporated spent- wash for 
fodder ])Urposes. 

K. Kayser makes use of marine algie for the ]>roduction of alcohol. 
Hy treating IjDuuun'ia jlcxicmtlis and L. saccharina, cut into small 
])ie(;es, with 7% sulphuric acid, and bringing the liquid to an acidity 
of 0-P^ before fermentation, yields of 12 litres of alcohol per 100 kilos, 
of dry algfp were obtained. 

The yield of alcohol obtainable in tropical distilleries in the fermenta- 
tion of cane molasses under different conditions of working has becn^ 
studied by Magne.^-'** 

Sl'lKiTS. 

On the subject of the production of German whisky E. Duntze 
states that potato-spirit of •I0-'50% alcoholic strength, filtered or not 
filtered, was stored umler various conditions for three or four years in 
casks made of fresh “ Slavonic oak " and also in carbonised casks. The 
results showed that potable spirits equal in quality to well-known 

V 
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foreign (non-German) biands can W produced in this way, filtration and 
storage in carbonised casks conferring mildness of aroma and flavour. 
The spirit used in these experiments was practically free from fusel 
oil. 

Wines. 

\ criticism of the French official method for the analysis of wine 
and also some suggestions for improvemeift is given by 1*. Malvezin.'-^^ 
For the estimation of the total solids he pro[>oses the following method. 
Fifty c.c. of wine is evaporated in a flask coimec.tetl to a water pump, 
and heated in a water bath at 75° C. When the residue attains a pasty 
consistency a current of steam is passed through tlie tlask for one hour, 
after which the solids are dried at 100° (\ under reduced pressure for 
about ten minutes. By •this treatment the author claims that all the 
glycerol is removed, which is not the case in many methods, including 
the French official. Regarding the methods for the estimation of the 
other constituents of mne, tliose for alcohol, potassium sulphate, and 
reducing sugars (gravimetric) are considered reliable, but the separa- 
tion of fixed and volatile acids leaves much to be desired. For the 
volatile acidity the author favours the application of Duclaux’s mctliod. 
For a rapid determination of tartaric acid in wine J^. Mathiju 
describes a method originally proposed by Pasteur in 1873. The same 
author discussing the ])roposal to add magnesium sulphate to 
agglomerate the precipitate in the volumetric estimation of reducing 
sugar (cp. Lenk ^^®), states that in operating with wines he adds one 
gramme of barium sulphate for a similar purpose, the reaction liquid 
being boiled in a wide tube and the end point judged visually from the 
colour of the solution. 

M. Canonica proposes a new method for the estimation of glycerol 
in \vines. He submitted his method to tests on wines with high and 
low sugar-content before and after the addition of a known quantity 
* glycerol ; also on wines with no sugar before and after the addition 
of 1% sugar. Concordant results were obtained. 

G. Halphen states t^at the Halphen ratio (the minimum ratio of 
alcohol to acid) for Italian wines is practically the same as for French, 
Algerian, and Tunisian wines. He replies to the criticism of Scurti 
and Rolando by suggesting that their interpretation of this^ratio' 
is not the same as that in France. 

One of the wine diseases, vins tournes, is caused by certain bacteria, 

Ann. FaUif., 1919, 12, 147; J., 1919, 692a. 
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the symptoms generally being turbidity, formation of sediment, change 
in colour, and an increase in volatile acidity. An explanation of these 
changes is given by L. Roos in a suggestive discourse. He states 
that the increased volatile acidity is due to the decomposition of tar- 
taric acid which is apparently converted into tartronic, lactic, and pro- 
pionic a< ids and carbon dioxide. Thus wine badly attacked may be 
quite free from tartaric acid, and the amount of the latter cannot 
therefore be used as a basis for the detec.tion of added water in the 
wine. (Jcnerally the altered wjne has a particularly high mineral 
content, since further amounts of potassium bitartrate dissolve from 
the cask walls as the decomposition of the already dissolved tartrate 
proceeds. An indication of water adulteration is obtained when 
exceptionally low results are found for the total ash, alkalinity, and total 
])otaHsium. 

W, Schulte describes in detail some analytical methods for the 
recognition of cider, currant wine, etc. in genuine wines. He points 
out that tartaric acid is present in considerable quantities in wine, 
while only traces are to be found in cider and the “ berry ” wines. In 
connection with this observation Pratolongo states that natural 
wine^ form a saturated solution of potassium bitartrate and calcium 
tartrate, and using these facts as a basis he suggests a method for the 
det(M'tion of added water to wines. Schultze remarks that citric acid 
is not a constituent of genuine wines, but is present in cider, gooseberry, 
currant wines, etc. Regarding the statement that citric acid is found 
in cider W. J. Baragiola, 0. Schuppli, F. Braun, and J. R. Klcber,^®^ 
who record the analyses of 28 samples of cider, find that citric acid was 
absent. The latter authors also refer to an unidentified acid which 
Schulte found in wines and suggest that it is lactic acid. 

For the estimation of the higher alcohols in wines J. Trambics 
uses a modification of the Allen-Marquardt method. He uses 400 c.c. 
of the sample, makes six extractions with carbon tetrachloride, and for 
the final titration uses N /iO sodium hydroxide free from carbonates. 
These are his essential difi'erences although minor details of the process 
arc likewise modified. Apjdying this methdd to pure ethyl alcohol 
only 0-04% amyl alcohol was indicated as against 0-12% by the original 
Allen-Marquardt method. Included in the paper are the results for 
highef alcohols of sixteen samples of- Hungarian red and white wines. 

A paper of theoretical and practical im])ortance is that by A. Born- 
traegei,'®® who has studied the reaction between ])ota88ium bitartrate 
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and calcium sulphate in the fefinentation of plastered grape must, 
and as a result of many experiments, concludes that potassium bisul- 
phate is not formed in the process. In a further contribution the same 
author describes the reaction lx*tween potassium sulphate and tar- 
taric acid under varying conditions. In contradiction to the commonly 
accepted belief that plastered wines contain potassium bisulphatc or 
free sulphuric acid, originated by Busay and Buignet,*^^ the author 
shows that the pro})ortion of potassium bitartrate and calcium sulphate 
taking t)art in the n‘action corres[X)nd8 with the formation of normal 
potassium sul])hate as found by Chancel.^*- He furtJier proceeds to 
give the reactions taking place during the evaporation of wine and in 
the subsequent drying of the residues. Kinally, commenting on his 
experiments regarding the detection of free sulphuric acid in wines, he 
summarises the behaviolir of potassium bisulphate and tartaric acid 
with alcohol and ether. Space considerations preclude further refer- 
ence, but sufficient has been written to show the imix)rtant cliaracter 
of the work. 

M. Ripper and F. Wohack have continued their work * ** on the 
micro-analysis of wines. Known methods of determining the acids 
in wines have been adapted to operation with very small quantities of 
the sam])lo, in most cases 2 c.c. 

VlNK(iAR. 

During the war the importance of the vinegar industry increased 
enormously, the increase in fact being pari pasm with the demand for 
acetone. As a result the then existing plant was totally inadequate 
to meet the huge requirements of the acetone manufacturer so that 
numerous additions to existing works were made and new plants erected. 
More particularly was this the case in America where, owing to the 
favourable situation of that country with regard to supplies of raw 
, material for the acetone- fermentation, the bulk of tliis important 
munition was manufactured. With the reduction of the demands for 
explosives comes the question of utilising this continued large output 
of vinegar. A suggestion from an vVmerican writer, P. Hassock, 
is that acetic acid could be used in place of tartaric and citric acids afi 
an acid base for summer drinks. The question does not really concern 
this country, for according to a review^ on malt restrictions and thf 
vinegar industry by C. A, Mitchell, i'** the manufacturers have great 
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difficulty in meeting the present demands and consequently they are 
unable to preserve stocks for the two or three months' storage which is 
essential for a stable and otherwise suitable vinegar. 

The only papers of importance dealing with the technique of the 
industry are those of P. Hassock, already mentioned, and of A. Janke 
and E. Bauer. The latter discusses the effects of varying the con- 
ditions of acetification in vinegar acetifiers. P. Hassock enters into 
detail regarding the advantages of the large generators over the smaller 
variety and gives much data in supi)ort thereof. He also deals with' 
certain technicalities in the various operations, largely based on personal 
experience. 

Cent,. Bakt., 11. Abt., 1916, 46, 646; J., 1919, 840a 
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Bv 11. \V.* Bv\vatki{'< K.I.C.. 

Chctnl.st^ Messm. J. S. Fry cC Sons, Bn.siol ; lArtnu i <in (ttm tol 
Metabolism , Bristol V ni a t // y . 

TiiK cliief feature noticeable in the work relating to foods published 
during the past year is the large amount of attention which has been 
given to the subject of vitaniines. Jii the purely scientilic journals 
dealing with chemical physiology, scarcely a number has been ])ul)" 
lished without containing some communication relating to tlie investi- 
gation of these substances, whilst in the popular press fro(pient allusions 
have been made to them. 

In Ids recent Cantor lectures ' on “ Problems of food and theii* con- 
nection with our economic policy,” Jl. E. Armstrong called special 
attention to these substances and laid great emphasis on the need for 
taking into account quality as distinct from quantity in all matters 
relating to food, lie urged the importance of growing in this ('ountry 
vegetables and other foods containing neces.sary. though unstable, 
accessory substances in preference to foodstulTs such as w'heat, which 
could be grown elsewhere and .stored here in quantity to meet possible 
emergencies. At the British As.sociation meeting at Bournemouth, W. 
I). Halliburton gave a most interesting account of the researclies being 
carried out wnth the object of introducing vitaniines into margarine. 

• Several investigators have endeavoured to probe the mystery of the 
nature of these substances, but without much success. Their existence 
can no longer be doubted^ but all attempts to lift the veil and identify 
them have been uniformly unsuccessful. Whilst most chemists regard 
them as chemical substances of definite although unknown composi- 
tion, others are inclined to consider them as being like enzymes. .^1 the 
recent work tends to show that they are of an unstable character. 

The systematic investigation of the components of the various 
•common foodstuffs, to which reference was made in the previous report, 
is being continued, and '^results of considerable interest are being 
obtained. 

Several reports have now been published of researches concerning 
various food materials which were carried out during the war, but of 

1 J, Boy. Soc. Arts, 1919, 67, 663, 667, 681 ; J., 1919, 199b. 
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which tlie resultH, for political or other reasons, have hitherto been 
withheld from publication. Their contents will be noted under the 
re8])ective headings, which are similar to those in last year’s Keport. 

Hukai), Flouu, etc. 

The true, physiological value of the ])rotein.s in wheat and other 
foo<lstu(Ts is being thoroughly investigated by Osborne, Mendel, and 
other American workers. They find - that for the maintenance of 
health in the adult the proteins of the entire wheat kernel arc inter- 
mediate in value between caseiiittgen and gliadrn. The proteins of the 
wheat embryo an* more ellicient for maintenance than those of the 
endosperm, and are much more effective in ])romoting the growth of 
the young animal. The ])roteins of the bran are also of good quality, 
satisfactory both for maintenance and for growth. The addition of 
bran to wheat flour or other foods is, however, not advisable,® because 
besides being itself relatively indigestible, it may reduce the digesti- 
bility of the wheaten flour or other food, probably owing to the effect 
of increased peristalsis on absorption. 

The jnoteins of the pea * are of low quality. They can be, however, 
effectually supplemejited by zein, but not by gelatii^, whi(‘h indicates 
thaUthe inadequacy of the pea proteins to maintain health is not due 
to a deficiency of tryptophan, lysine, or cystine, but to one of the 
other amino-acids. Peas are fairly rich in fat-soluble A vitamine, but 
contain less water-soluble B than wheat ; certain essential inorganic 
constituents are also only ]>oorly represented in peas. 

The chief deficiency in the j)otato ® is the relative shortage of calcium, 
sodium, and chlorine ; there is also a lack of fat-soluble A. The 
quality of the proteins is of the same standard as the cereal proteins. 

The chief jjrotein in the coconut ® is a globulin containing all the 
amino-acids essential for growth. Coconut press cake has therefore 
a high nutritive value which is increased by reason of the relatively 
large amount of vitamines which it contains. The press cake from • 
ground-nuts'^ can also be made to yield a highly nitrogenous flour 
containing associated antiscorbutic vitamine. Yeast,® besides ])osse8s- 
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ing an extraordinary large anio<int of antincuritic vitaniiiio, also con- 
tains protein of excellent quality, which has been fouiul to be ca])ablc 
of uiaintaining the growth of rats for 12 months, when constituting 
the sole source of protein in tlie diet. 

The paucity of so many proteins in the cystine, tyrosine, and phenyl- 
alanine amino-acids suggests that keratin (containing all three in con- 
siderable quantities) might be a super-excellent supplementary protein 
in a diet, provided its pronounced indigestibility could be overcome. 
C. Bralirn and N. Zuntz* have tried the effect of a<hling a ])artially 
hydrolysed extract of horn consisting largely of keratin to a diet in 
which glue was the only oilier nitrogenous constituent. When only 
10% of extract was present, the inadequate glue ^\as transformed into 
quite satisfac tory protein (‘apable of maintaining dogs in nitrogenous 
cciuilibrium for considcTable jieriods of time. 

The importance of studies such as have been here referred to will be 
readily perceived by all who are intere.sted in probhuns of nutrition. 

On the more practical side, interesting results have been given by 
an investigation carried out by li. Whymper during the war on the 
cause of the ])ro(luction of staleness in bread. Apparently staleness 
is not due to loss of moisture; indeed, loss of moisture occurs only 
slowly, especially from the centre of the loaf. During the firs^, 10() 
hours* after baking, the zone of drying out is very narrow, extending 
about one inch inwairds from the crust. Taiter, how'ever, moisture 
begins ro diffuse from the centre of the loaf, but at so slow a rate that 
there is always a pronounced difference between the moisture content 
of the crumb at the centre of the loaf and that of the crumb beneath 
the crust. It w’as not(»d that during the process of becoming stale 
the soluble extract of the crumb dec-reases, and it is thought that 
staleness is due, at least in part, to the gradual polymerisation of the 
starch, whereby the more or less gelatinous fresh })read substance 
becomes transformed into a crumbly material. Probably a certain 
amount of deposition of solid starch also occurs in the crumb of the 
bread, w'^hich is acc(‘lerated if solid starch particles are already existing 
in the crumb. , 

In order to obtain good results in bread-making, attention must be 
paid not only to the quality of the flour and yeast employed, but als^ 
to the dough produced by the mixture of the.s»; substances with *\^ater. 
It has been shown by L. J. Heiuferson, W. O. Fenn, and E. J. Cohn 
that a slight variation in the amount of certain salts presen%in the 
dough considerably modifies its rising power. The effect of the addition 
of acids, bases, or salts to the dough appears to be due not to any action 
e.xci'ted on the yeast cells, but to changes produced in the viscosity of 
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the dough. The best bread is producesd from dough having a minimum 
viscosity ; the e^ect of the addition of salts is to increase the viscosity, 
and when this takes place the resulting bread is unsatisfactory. The 
hydrogen-ion concentration in the dough is also important as it has been 
shown that when it is below a certain limit the circumstances are 
favourable for the growth of the bacilli which arc chiefly responsible 
for the ])roduction of ropiness in bread. When the hydrogen-ion 
concentration is above the fixed limit, the growth of these organisms 
is completely inhibited. 

Some progress has been made ifi the direction of pre])aring a suitable 
material from lupins for incorporation into bread. Lu])in seeds cannot 
bo used directly for bread-making on account of the bitter poisonous 
substances which they contain. The poisonous constituents of the 
seeds can be removed by thorough washing with water, and the puri- 
fied flour contains about 60% of protein, 10% of fat, and 20% of soluble 
carbohydrates. As it contains no starch, it cannot be used directly 
for bread-making, but when mixed to the extent of 20% with ordinary 
rye or wheaten flour, it produces a bread resembling ordinary bread, 
although of liigher nutritive value because it contains nearly twice as 
much protein and more fat. Various patents have been taken out for 
the p'Veparation of lupin flour, whilst both the seed and the jxxi 
have been recommended for the preparation of coffee substitutes. 

M[lk. 

Although milk is gcmerally regarded us the best food for growing 
animals, it is not capable of producing good results when it constitutes 
the sole article of diet. Some interesting experiments are recorded by 
A. C. McCandlish on two calves which were fed exclusively on whole 
milk. Good results were obtained until the animals were about three 
months old, but from then on both gave evidence of insufficient nourish- 
ment, and died at the end of about another three months. The failure 
of milk as a permanent diet for ruminating animals is shown to be due 
not to the fact that its nutritive constituents are present in improper 
quantities or are poor in quality, but to thc^ inability of the animals 
properly to digest and utilise it, unless provided with some roughage 

the same time. 

The* digestibility of milk and its products is largely determined by 
the size of the curds produced by the gastric juice in the stomach. This 

4 . 

E. J. Cohn, S. B, Wolbach, L. J. Henderson, and P.'h. Cathcart, J. Oeru 
Physiol, 1919, 1, 221 ; J., 1919, 334a. 

Pohl, angew. Chem., Juno 20, 1919 ; •/., 1919, 330r. 

H. Thoms and H. Michoelis, Ger. Pat. 307007, 1917 ; J., 1919, 697a. 
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point has been investigated v^th the help of a human regurgitator 
wlio had the unique ability to deliver samples of stomach contents 
at will. It was found that raw cow’s milk produced much harder and 
larger curds than boiled milk, whilst the presence of extra fat (cream) 
resulted in the production of very fine soft curds, which, however, were 
slow to leave the stomach. It is to be regretted that no records are 
given of experiments with citrated milk, or foods prepared from milk 
powders. 

The occurrence of small but constant amounts of zinc in cow’s and 
in human milk suggests that this clement has a role to play in nutri- 
tion which is at present unrecognised. Traces of zinc compounds have 
also been detected in egg yolk,^**^ oysters,-® and in the tissues of numerous 
animals.-^ According toC. Delezenne it is most abundant in tissues 
rich in cells, such as the thymus ; and it is suggested that it plays a 
part in cellular enzymic metabolism analogous to that played by 
mangane.se in oxidase activity. 

Various means have been suggested for detecting the ])resence or 
absence of added water in milk. R. Ledent -- has ])ointed out that 
the s])ecific gravity of the milk .serum, obtained by adding dilute acetic 
acid to milk, canning at 70® C., and filtering, varies between^ very 
narrow limits, viz. from 1-027 to 1*029 at 15® C. He considers that 
if the ‘specific gravity is lower than 1-025 the milk must contain added 
water. Another method of intere.st is that depending on the deter- 
minati(‘n of the electrical conductivity of milk. Unfortunately, 
although the specific conductivity of a mixture of milk and water 
decreases with increased dilution, the decrease is not as great as might 
be expected owing to the di.s.sociation of the phosphates and citrates 
in the milk. 

Various formula> have been i)ut forward by L, J. Harris for cal- 
culating the amount of added water from the amount of fat and solids- 
not-fat in the w-atered milk, but H. D. Richmond maintains that the 
calculations involved take more time than the operations required by 
his well-known slide-rule method. 

Various synthetic miHcs have been j)roposed and j)atented. In 


0. Bcrgcim, J. M. Evvard, M. E. Rehfuss, and P. M. Hawk, 
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one skimmed milk is used as a basis, and a mixture of tallow oil, 
coconut oil, cacflto butter, cod-liver oil, and tallow is added to bring 
the fat content up to 3-5%. It is said to have been tested on a number 
of infants with excellent results. Another interesting concoction 
is prepared by boiling grated coconut with water and mixing it with an 
aqueous extract of rice or oat meal. The resulting liquid, after treat- 
ment with a culture containing the lactic acid bacillus, is offered as a 
substitute for milk. 

Fats. 

The shortage of ordinary edible fats during the war has led to a rapid 
development of the methods for producing palatable edible oils and fats 
from raw materials which, on account of their j^eculiar flavour or for 
other reasons, have so far only been utilised for the production of oils 
for non-edible purposes, such as soaj)-making, lubricating, etc. By 
treatment with hydrogen in the presence of a catalyst, evil-smelling 
fish oils can readily be converted into solid, odourless, and tasteless 
fats. The suitability of these hardened fats and oils for edible purposes 
has been investigated in several directions. It has been found that 
these «annatural hardened fats are as readily absorbe<l and assimilated 
as beef fat. Indeed, except for the fact that the accessory factors 
(vitamines) are missing, they seem to be as valuable for nutritive 
purposes as natural fats. 

In most of these hardened oils and fats, traces of the catalyst (usually 
nickel) may be detected, but it has been coiujUisively shown that 
such traces of nickel do not have any injurious effect on the body, and, 
indeed, the trace present is much smaller than that which may be 
found ill foods cooked in nickel ve.ssels. Moreover, large doses of nickel 
salts may be ingested for long periods without any noticeable ill-effects 
being jiroduced. 

The demand for glycerin during the war resulted in the production 
of large quantities of fatty acids as by-prodiusts in the saponification 
of fats. A Committee of the Royal Society was appointed to determine 
whether fatty acids could be utilised in the ftame way as fats by the 
animal organism. Various ex])eriments were carried out, and the 
*■ conclusion drawn 2 ® was that fatty acids can completely and adequately 
replace fats in the food. In a series of experiments on rats, the animals 
were maintained for two months on a diet containing fatty acids, as 
its sol^ fatty constituent. It was noted that the animals took their 

H. J. Gerstenberger and H. O. Riih, ./liner. J. Die. Children, 1919, 17, 1 ; 
Physiol Abk, 1919, 4, 272. 
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food readily, grew healthily, anct in some cases bore young. The only 
objection which can be raised to the extensive use cf fatty acids in 
the diet is that they, like hardened fats and oils, do not contain any 
vitaiuines. 

Fruit. 

The various phases in the growth and ripening of fruits have been 
subjected to a good deal of study during the past few years. The apple, 
considered as a living organism, has been sh(»wn to liave first a period 
of growlli, during which the dry matter, presumably stan li, is co?»- 
tinually increased. A second or ripening period follows during which 
starch is changed into sucrose. This latt<‘r siibstame, in turn, is 
gradually changed into invert sugar, whilst at the sar!n‘ time* there is 
a decrease in the amount of malic achi. Later on, the total amount of 
carbohydrate gradually diminishes. These chang(‘s are recognised as 
due largely to the operation of enzymes. With scarcely any e.xcep- 
tion, oxidases can be found in growing fruits. Ksteras(‘ may also be 
present, but diastase and invertase cannot usually lx* detected. 

According to 0. Griebel and A. S<‘hafer (x'rtain fruits, particularly 
those of the Pyrns species, possess a mesocarp consisting solely of tannin 
c-ells. During the mellowing process, the tannin becomes insoluble, 
and itr is owing to this that the bitter taste of the fruit (Hsapj)ears. 

Certain American investigators have sought to throw light on the 
changes taking place in the fruit by a study of the changes occurring 
in the values of certain physical constants during growth. A close 
relationship can be observed between the refractive index, osmotic 
pressure, and electrical (conductivity and the jx‘rc('ntag(‘s of sugar and 
total solids in the juice. Similar investigations hav(‘ been carried out 
jn this country under the direction of the Food lnv(*stigation Board.®* 
The changes, both chemical and jdiysical, occurring in the sap of aj)j)le8 
are being observed in fruit stored for various ])eri(xls both under normal 
conditions and also at low temperatures. The .saj) of the fruit is ob- 
tained by cooling portions of the apple ifi a freezing mixture, and then 
exjrressing the juicic with# small liand pre.ss. ^1 he extract is considered 
to be representative of the sap of the fruit. The sap contains only 
O-OOOU grm. of nitrogen per c.e. of juice, and of this 10% appears 
be present as ammonium salts, the rest as simple amino-acid». No 
trace of protein can be detected in the sap. 

Referring to the results already obtained, it has been shown^*^ that 
non-electrolytes in# the sap greatly reduce the electrical conductivity. 

W. P. Snyder, Trans. Ind. Ilort. Soc., 1916, 408 ; Physiol. Abst., 19J9, 4, 246. 
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In deducing the content of electrolytes from the electrical conductivity 
of such sap, therefore, allowance must be made for the presence of these 
non-electrolytes. 

It is a matter of common observation tliat when plants or fruits are 
bruised, browning often occurs. This browning has been shown by 
M. W. Onslow ^ to be due to the interaction of a peroxidase in the tissues 
and an aromatic substance giving the reactions characteristic of cate- 
chol. When no browning occurs, the substance resembling catechol 
is absent. Apparently the peroxidase and the catechol substance are in 
separate cells of the tissues, and it*ls only when the cell-walls are broken 
or injured that contact can take place vrith the production of the brown 
colour. The catechol substance can be extracted by alcohol, and the 
peroxidase by water. On mixing the two extracts a brown colour is 
produced. Plant tissues which on injury do not brown, do not contain 
the catechol substance. 

Attention should also be directed to a method devised by B. T. P. 
Barker for jueparing an extract containing a large proportion of 
pectins which can be emjdoyed for strengthening the jellying power 
of jams, etc. Vegetable tissues containing pectinous substances, e.g. 
apple residues from cider manufacture, are disintegrated and, after 
washfng, treated with;[high pressure steam in ord(*r to render the 
pectins soluble ; these' are then extracted with water. The concen- 
trated extract can be stored under sterile conditions or by jheserving 
with sugar without causing it to set. 

Fish, Meat,’* etc. 

A largo amount of attention has been and is being given to the 
subject of the best methods for preserving animal foods and the changes 
occurring during their storage or during preservation under various 
conditions. The Food Investigation Board have taken a pre-eminent 
part in organising research of this kind. It is well known that one of 
the best methods of preserving fish is to plunge them into cold brine. 
Owing to the high sjiecific heat of the brine, the cooling is much more 
rapid than in the ordinary air-freezing process, and the separation 
of fluid and solid in the tissues which occurs when the extraction of 
^ Saat is’ relatively slow is thereby prevented. The flesh of the fish 
remailis firm when thawed out, and polour and su])erficial appearance 
are preserved. The Committee are taking steps to put this process 
on a anminercial basis as they are persuaded that it affords the best 
method for dealing with gluts of fish at the ports^, and at the same 
time they are investigating the keeping qualities of fish preserved by 
brine-freezing when stored for long ))eriods of time. 

With regard to meat ]>reservation, it has long been known in the 

»• Biochem. J., 1919, 18, 1. Eng. Pat. 126330, 1918; J., 1910, 4361. 
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industry that whereas mutton can be frozen without impairing its 
qualities, beef needs much more careful treatment. Freezing in the 
ordinary way, that is by cold air, leads to a separation of fluid in the 
substance of the muscle fibres, with the result that on thawing, unless 
elaborate precautions are taken, there is loss of water and soluble 
constituents, and the texture of the meat is impaired. The Committee 
have therefore decided to inquire into the cause of the peculiar sensitive- 
ne.ss of beef to freezing. Is it, for instance, due to the difficulty of 
abstracting heat from *the tissues of so large an animal as the ox, 
or is it due to the colloidal properties and the chemical constituents 
of the muscle fibres themselves ? Is the permeability of the sarcolemma 
< f the muscle fibres of the ox different from that of the sheep '( 

Investigation is also being made of the post-mortem (‘hanges occurring 
in meat under various conditions. Under ordinary circumstances, 
ammonia is one of the moat evident substances produced, and K. G. 
Falk and G. McGuire find that at the ordinary temperature meat 
becomes unfit for food when the ammonium-nitrogen content reaches 
0-3 0*4 mgrm. })er gram of meat. At low temperatures, the amount 
of ammonium nitrogen may be much higher, 1- 3 mgrms. per gram of 
meat, before the meat is unfit. The difference is probably due t^ the 
fact that different micro-organisms are at work in the two cases, and 
in su])port of this hypothesis it is shown that various bacilli produce 
different quantities of ammonia when cultivated on meat or meat 
extract. 

A series of interesting experiments has been carried out by G. E. 
Thomp.son,3® who, by means of thermo-couples embedded in the centres 
of tins of food, has determined the time-temperature curves when the 
foods are. heated to various temperatures by moans of hot water or 
steam. Graphs and formulae are given by means of which the tempera- 
ture at the centre of a tin of food can be ascertained practically at 
• any time after the tin has been immersed in the sterilising bath. 

Tea, Coffee, and Cocoa. 

An investigation has be’^n carried out by P. Kberhardt ^ concerning 
the variation in the amount of tannin and alkaloid in the various kinds 
of tea produced in various countries. Teas from Annam appear to b^^ 
richest in both substances, whilst? Chinese teas are relatively poor. 

Various methods have been published during the year for the estima- 
. tion of cacao butter in cocoa and its related products. Of thesi? refer- 
ence may be made"* to a centrifugal process in which the cocoa or 
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chocolate is extracted first with dilute alcohol and then with a mixture 
of petroleum spirit and ordinary methylated ether. The ethereal 
extract is evaporated and the residual fat weighed. Good results are 
said to be obtained and the method certainly deserves a trial on account 
of the rapidity with which it can be carried out. 

Further attempts have been made to find a satisfactory method for 
differentiating between the 2% and the 5% of shell in cocoa powders 
which are the distinguishing features of the grade A and grade B quali- 
ties. An empirical n\ethod has l\(‘en ])roposed by T. von Fellenberg 
in whhdi the successive treatments with acid and alkali usually employed 
are replaced by a single boiling with dilute nitric acid. The results 
for crude fibre which are obtained are similar to those afforded by the 
ordinary process, K. Mach and P. Lederle have tried to improve 
the ordinary process by employing a filter consisting of a disc of fine 
platinum gauze having lG-17 meshes per cm. resting on a porcelain 
filter jdate and covered with a line layer of asbestos. The fibrous 
material is apjiarently more readily retained than by pa])er. 

VlTAMlNKS. 

Tlje occurrence of three types of vitamines can now be regarded 
as fairly well established. They are conveniently refern'd to as : 

(1) Fat-soluble A, or growth- promoting vitaniine. 

(2) Water-soluble B, or antineuritic vitamine, and 

(3) Water-soluble (\ or antiscorbutic vitamine. 

Fat-Solubk A. 

A convenient source of fat-soluble A is butter, although it occurs to 
a considerable extent in various animal oils, such as whale oil and cod- 
liver oil. It is also present in many vegetable tissues, and from some 
of these, such as spinach or clover leaves, pre[)arations rich in fat- 
soluble vitamine may be prepared by drying in a vacuum or in air , 
at about 60° C., and then extracting with ether. A green extract is 
obtained which is mixed with starch and the ether then allowed to 
evaporate. The resulting dry pre])aration •greatly promotes growth 
in rats, and quickly causes a rencAval of growth in animals previously 
( s^.osing weight on diets deficient in fat-soluble vitamine. 

ReVent research work tends to, show that this vitamine is more 
labile than was formerly supposed. When butter or whale ojl is 
exposed to a tem])eraturc of 100° 0. for as short a time as one hour, 
the vitamine ap])cars to be completely destroyed. 'Lower temperatures 

•* Jifitt.*'LebensmiUelujiters. m. Hyg.f 1918, 9, 277 ; ./., 1919, .'>90a. 
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may also cause destruction, but *the process is not so rapid. In the 
case of whale oil, exposure to 37° for several weeks was found to cause 
a great diminution in the activity of the accessory factor. As far 
a.s could be ascertained, the destrul tiou was not due to changes of an 
oxidative or hydrolytic nature. Sajumification by alkali of oils con- 
taining the accessory factor results in the disappearance of the growth- 
stimulating properties even when the hyclrolysis is carried out in the 
ab.sencc of water and oxygen. Tt has not been found [wssible to identify 
fat-soluble A with any known constituents of fats themselves, or with 
substances frequently associated with fats, such as cli()lest(*rol, phos- 
phatides, or pigments, and all attempts to isolate the vitamine in a 
free condition have been unsuccessful. J. C. Drummond suggests 
that this vitamine may be of an enzymic nature in.stead of a chemical 
substance of comparatively simple constitution. 

Although fat-soluble vitamine is generally regarded as an acces.sory 
substance essential for the groAvth of young animals, it is also necessary 
for the maintenance of health in the adult. Kx[>eriments have demon- 
strated conclusively that the litters borne by rats on a diet deficient 
in fat-soluble A, although of normal weight at the tinu* of birth, fail 
to grow at a normal rate, whilst the mortality amongst them is very 
high. It may be concluded, therefore, that it is ])articularly important 
that an adequate supply of the factor should be present in the diet of 
pr<*gnan^ and nursing females, because otherwi.se the, milk j)roduced 
is deficiei.t. in fat-soluble A and the infants are likely to be ill-nourished. 

The precise role which this vitamine has to j)lay in the living organism 
is .still unknown. Rats fed on a diet deficient in this vitamine show no 
specific pathological le.sion, nor does there seem to be any direct relation- 
.ship between the grow^th fa(‘tor and fat-metabolism. The aI)sorf)tion 
of fat and fatty acids is good in animals which have been deprived of the 
vitamine for several weeks, and such animals, on ]) 0 .st-mortem exajiiina- 
• tion, show apparently normal reserves of body fat. In some case.s a 
distinct lowering in the re.sistance to diseases of bacterial origin has been 
observed, and it a])pears likely that the eye disease, xtTophthalmia, 
which has hitherto been regarded as one of the characteristic symp- 
toms associated with a deficiency of fat-soluble A in the diet, is really due 
to infection by a micro-organism to which the normal well-nourishej^ 
animal is practically immunc.'^^ , • 

Mpre definite results have been obtained by E. Mellanby in some 
.experiments on dogs. He found that puppies fed on a diet dcj^cient 
in fat-soluble A ra^)idly developed typical rickets. The symptoms 
were speedily relieved by adding butter fat or cod-liver oil to the diet. 
Contrary to what had been observed in similar cases by other tnvestiga- 

R. Guiral, Rev. Med. y Cirugra, Havana, 1910, 24, 167 ; Physiol. Abat., 
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tors, Mellanby’s puppies grew rapidly" on the basal diet, but it appears 
likely that this growth is attributable to the small amount of fat- 
soluble A left in the diet. The autlior suggests that growth may occur 
in the ab8en(;e of the vitamine, but it is pathological instead of normal 
growth. In any case, the results substantiate the view that it is exceed- 
ingly important that young children should be supplied with an ample 
supply of this vitamine. 

A discovery with immetliatc practical bearings has recently been made 
by S. S. Zilva in this field of investigation. ^ He has found that the 
fat-soluble A in butter and milk’ is destroyed by exposure for 8 hours 
to ultra-violet rays. Since cow’s milk is sterilised on a commercial 
scale by exposure to these rays, it seems likely that this treatment may 
cause a considerable reduction in the nutritive value of the milk. These 
rays do not exert any injurious action on the antineuritic and anti- 
scorbutic vitamines. 

\V ater-Sohhh B. 

Examination of certain cereals indicates that tlie antineuritic or 
wnter-solul)le B vitamine is situated for the most part either in the 
embryo or the outer layers of the endosperm. Apparently in tin* 
plai\t itself, vitamines are associated with active growtii, and it may 
be that the plant cells actually require vitamines in order to carry 
out certain life processes.**^ The ])re8ence of vitamine in the embryo 
and outer layers of the grains of cereals suggests that, from the physiolo- 
gical standpoint, brown bread is to be preferred to white ; and this 
conclusion has been confirmed by experiments on fowls in which 
])olyneuritia was produced by prolonged feeding witli white, but not 
by feeding with brown bread. Although the function of this vitamine 
has not been discovered, some striking dilTerences have been observed 
in the content of enzymes in the tissues of polyneuritic and normal 
animals respectively. The amount of catalase in the tissues of pigeons 
is stated to be lower to the extent of 44% in avian polyneuritis as com- 
])ared with that present in normal birds. A corresponding decrease 
has been noted in the amount of diastase in the blood. On the admin- 
istration of extracts containing the missing vitamine, the diastatic 
content of the blood increases at the same rate as im})rovement occurs 

the condition of the bird. It has been suggested that this vitamine 
directly or indirectly stimulates the oxidation processes occurring in 
the body. Voegtlin and Myers®* express the view that this vitapune 
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ia closely related to, if not identical with secretin, because acid extracts 
of duodenal mucous membrane containing secretin have been found 
to relieve avian polyneuritis and, vice versd^ extracts of yeast containing 
the antincuritic vitamine on injection into the blood cause marked 
pancreatic secretion and bile flow. 

Water-HoluUe C. 

A considerable amount of attention has*been given to this vitamine, 
especially by the workers at the Lister Institute of Preventive Medicine. 
Although many materials have been investigated, no richer source of 
this vitajiiine has been ilis(!Overed than ordinary lemon jiiic.(‘. J..inie 
juice is greatly inferior to lemon juice, and, in passing, it may be noted "*'* 
tliat historical research has shown that the “ lime juice ” given to the 
sailors of the British Navy and mercantile marine to coml)at e])idemics 
of scurvy which have occurred from time to tinu* has always been made 
from lemons. Although fi’csh lime juice lias a certain amount of 
antiscorbutic value, it is far inferior to fresh lemon juice, wlhlst preserved 
lime juice is useless. Swede juice has been found to be tlie most elTcc- 
tive substitute for the juice of oranges and lemons, whilst tin* vitamine 
has also been recognised '*‘’ in onions, turnips, tomatoes, potatoes, 
carrots, b(‘etroots, and green vegetables generally. Clov(*r and siiTiilar 
plants •contain most vitamine when in the immature stage, which 
suggests that hay is more beneficial when it is cut before the grasses 
are fully growm. Preparations containing the antiscorbutii; vitamine 
in a concentrated form can be obtained from lemon or orange juices 
by removing the citric acid and then concentrating the clear liquid at a 
temperature not exceeding 10° (k By evaporation in a vacuum, an 
active dry residue can be obtained, whilst from apples similar jiro- 
ducts containing a small projiortion of water can be jiroduced, which 
retain their activity for many months. After boiling orange juice, 
and making it slightly alkaline to litmus, it may be injected intraven- 
ously directly into the blood circulation witii good effect.’'*** 

The antiscorbutic vitamine in cabbage is destroyed by drying at 
100° C. ; but if the desicc|ition is carried out at a low temperature, a 
preparation is obtained of small though definite antiscorbutic value. 
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735 1919, 351 r. , . 

T. B. Osborne and L. B. Mendel, J. Bwl Chem., 1919, 39, 29; J., 1919, 
788a.» 

• A. Harden and S. S. Zilva, BiocJiem. J., 1918, 12, 259; Physiol. Abst.^ 1918, 

3, 521. 

A. Harden and R. Robison, J. Boy. Army Med. Corps, 1919, 32, 48 ; Physiol. 
Abst., 1919, 4, 88. 

A. F. Hess and L. J. Unger, Proc. Soc. Exp. Biol, and Med., 1918, 15, 141 ; 
Physwl Abst., 1918, 3, 522. 

M. H. Givens and B. Ck)hen, J. Biol. Chem., 1918, 36, 127 ; E. M. Dalf and 
Tozer, Biochem. J., 1918, 12, 416 ; Physiol. Abst., 1919, 4, 13" 



402 


BlCPOaTS OF THE PROGRESS pF \PPL1ED CHEMISTRY. 

On storing, however, the antiscorbutic power rapidly disappears, and 
in three month]! the cabbage is entirely inactive. Raw tomatoes when 
included in the diet of the guinea-pig give efficient protection against 
scurvy/^ and even after drying at. a certain proportion of the 

original antiscorbutic power is retained. Vegetables such as cabbages, 
carrots, etc., retain their antis(;orbuti<'. ])ower when boiled in water for 
a short time, es|)eciaUy when taken young and fresh, (^anned vege- 
tables, with the exception of tomatoes, have only a small antiscorbutic 
value. 

Tlie results obtained by dhiclv^and others referred to in the previous 
report showing the low antiscorbutic power of ordinary milk have since 
been am])ly confirmed and extended. Evidence has been brought 
forward indicating that cow’s milk has a higher antiscorbutic value 
in summer than in winter, due pro])ably to the difference in diet, fresh 
herbage being consumed in the summer, and hay, oil cake, and roots in 
the winter. It is suggested that the use in winter of turnips or swedes 
rather iluin mangolds shouhl lead to the. })roduction of a milk of higher 
antiscorbutic; value. The results of the exi)erimental work show con- 
(;lusively that dried cow’s milk is inferior to raw milk in antiscorbutic 
])ower, and that even raw cow’s milk is a food of com])aratively low 
valdc in this respect. It is most desirable, therefore, that extra anti- 
scorbutic material should be provided when infants arc to be neurished 
entirely on cow’s milk, and for this purpose the raw juices of oranges, 
swedes, or tojnatoes are specially recommended. In the case of the 
last named, good results have been obtained even with the tinned 
material.®^ 

I’he study of the increase in antiscorbutic vitamine during the ger- 
mination of seeds has yielded particularly interesting results.®^ The 
antiscorbutic value of dried peas and lentils after soaking in water for 
24 houi's followed by germination for 48 hours at room temj)erature is 
five to sixfold that of the dry seeds. Although inferior to orange or 
lemon juice, cabbage, or swedes, germinated cereals are equal in anti-* 
scorbutic value to many other vegetables such as potatoes, carrots, or 
beetroots. A considerable proportion of tl|^ antiscurvy power gener- 
ated in these germinated seeds may be destroyed at the boiling tempera- 
ture so that the cooking sliould be for as short a time as possible. 

" Several interesting instances illustrating the antiscorbutic value of 
germinated seeds might be given. In a hospital for Serbian soldiers, 

HI. H. Givens and H. B. McClugage, J. Biol J919, 37, 253 ; Physiol' 

Abel, 1919, 4, 133. 

R. E. Bamos and E. M. Hume, Biochem. J., 1919, 13, 306. 

A. Hess and L. J. Unger, Proc. Soc. Exp. Biol and Med.^ 1918, 16, 1 ; 
Physiol Absi.y 1919, 4, 30. 

H. Chick and E. M. Delf, Biochem. J., 1919, 18, 199. 

H. W. Wiltshire, Lancetf 1918, ii, 811. 



a» many cures of scurvy were ofjtained by treatment with germinating 
haricot beans as with fresh lemon juice. Another illustration *** is 
afforded by the results of an inquiry into the cause of an outbreak of 
scurvy among a Kaffir battalion in France. The diet of this community 
was arranged so as to reproduce as nearly as possible that of the native 
kraals, where, in spite of a limited diet. si urvv is unknown. The 
arrangements even included the provision of a native beer brewed from 
millet, of which large quantities are regularly consumed in Africa. 
When the outbreak of scurvy occurred a court of impiiry was held, 
and the following fact 'was established, viz. that the beer as brewed 
in South Africa was j>i(‘pared from germinated millet, but that in 
France tlu' jirocess of germination had been omitted for reasons of 
convenienee. 

The symjitoms of seiiryv in guinea- pigs, and partic ularly the degenera- 
tive tooth changes, have been iuvestigatc'd and described at length by S. 
S. ZilvaandF. M. Wells. 'L’he disease is identical with that occurring 
in tlie human subject, and it is suggested that the jirovaleuee of tooth 
decay in man may be in part due to the ocenrrenee of slight but unrccog- 
nisc*d attacks of scurvy. Similar results have been obtained by M. 
.Mellanby on dogs,^*” and by A. Harden and S. 8. Zilva and K. 111. 
llarnes and K. M. Hume on monkeys. <• 

• Pelldijra. 

The I'i suits of several investigations have reeemtiy been published 
dealing with the cntiology of this ilisease. In South Faroliiia practically 
all the new cases of jK*llagra in the (‘ommiinity have been found to 
develop whilst the persons w^ere residing in the same house with or 
next door to a pellagrin in tlic active stage of the disease, or within 
six months after such an exposure to the disease. It lias been found 
also that following the installation of a ])ro[)eT sewage system the s]>read 
jof the disease has been almost completely arrested. The general bulk 
of the evidence indicates clearly that this disease is not due to the lack 
of a specific substance such as is without question resiionsible for beri- 
beri, and it is probable that the observed eonnection between pellagra 
and a diet of maize is diih only indirectly to the poor state of health 
thereby produced rendering the person concerned more liable to the 
attack of an unknown specific “ pellagra ” bacillus. 

Cattl'e Foods. 

Much attention has been given to the possibility of treatinj^ straw 
with acid or alkali/ or with steam under pressure, to render it a more 

H. W. Dyke, Lancet^ 1918, ii, 513. ^ 

Proc. Roy. Soc., 1919, 90 b, 505; Physiol. Abst., 1919, 4, 178. 

Lancet, 1918, ii, 767. 

J. Pathol, and Bad., 1919, 22, 246 ; Physiol. AbsL, 1919, 4, 274. 

Med. J. Birmingham, 1918, 11, 786 ; Physiol. Abst., 1919, 4, 224. 
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suitable food for cattle. By treatment with acid’^ a considerable 
proportion of insoluble material can be converted into sugar-like 
products. By treatment with alkali the straw appears to be modified 
in quite a different manner. The fat or wax and most of the silica are 
removed, and the residual straw is brought into a soft condition most 
favourable for assimilation by ruminant animals. By this process, 
however, a small loss of soluble juatter is involved owing to the 
necessity of removing and washing out the excess of alkali. 

Castor bean moal,’^ ])alm-kernel cakc,’^ lupins,’® seaweed,’® fish- 
meal,” brake fern,’® and horse-cfiestnuts can all be made to furnish 
more or less suitable foods for cattle. Freshly ])iessed castor-oil cake 
contains the highly toxic substance, ricin, but by submitting the 
material to a high temperature, the ricin is completely destroyed, and 
the cake converted into a satisfa(‘.tory cattle food. Palm-kernel cake is 
a profitable cattle food. provi<led it is in a dry state. In the ])resence 
of traces of moisture it rapidly becomes ranind, with the ])roduction of 
an intense odour of sweat due to the liberation of ca[)ryhc ac id. Under 
good conditions, however, it can be kept for many months without any 
unsatisfactory changes developing. Lupins must be extracted with 
water to remove the poisonous alkaloid, before being employed for 
cattle^ fei'ding. Kven then they are not easily digested and should be 
mixed with finely chopped oat straw before being given to the animals. 

Fish-meal is made from fresh offal recovered from fish at the ports, 
together with whole fish rejected as unfit for human consumption, or 
unsaleable owing to an excessiv(‘ sup])ly. The raw material is steamed 
and a ])ortion of the oil removed by pressure. The residue is then 
completely dried and crushed to a meal. It is said to be an excellent 
cattle food. 

A. Jonschor, Z. nffetill. ('hem., 1918, 24,279; ,/., 1919, :1U1a. F. HoncHiiip 

and E. Blaiick, Lattdiv. Ver.^uch.s-Stat., 1919, 93, 175 ; 1919, 841a. 

F. Hansen, Biedermann^s Zetilr., 1919, 48, 110; J., 1919, 4115a. 

Anon., J. Board Agric., 1918, 24, 1444. 

J. R. Furlong, J. Agric. Sci., 1919, 9, ^37 ; J., 1919, 384a. 

"* Boodt, Tydsch. der Neder, Heidemaat8chap])ij, 1918, 30, 68; Physiol Ahst., 
1919, 4, 285. t 

B. R. do Bniyn, De Veldbode, 1918, 807, 524; Physiol Abst., 1919, 4,285. 

” C. Crowther, J. Bd. Agric., 1919, 26, 480 ; J., 1919, 735a. 

A. ZlatarotT, Z. Nahr. Genussm., 1918, 36, 483; J., 1918, 712a. 

*• A\ Heiduschka, Pharm. Zcntralh., 1918, 69, 291 ; J., 1919, 49a. 
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WATER AND SEWAGE l^URIFK^ATION. 

Bv Sir Alkxandkr*C. Houston* K 13. K., (W’.O., M.J}.. D.Sc., 
Director of Water Examinations^ Mviropotitnn Water Boards 
Tjondon, 

It is impossible to say for a given year how muc h it has borrowed from 
the wisdom and cxjierionce of previous years, or to try to measure its 
influenee on the years that are to come. Even present-day tangible 
discoveries may show, to the far-seeing eye, some of the honourable 
rust of antiquity, and indeed tJie extent to which we borrow on the 
past in tliought and deed is incapable of measunmient. Thus it happens 
that in trying to sum uj) the knowledge gained in a particular v'ear 
we are always trespassing on the past and, conversely, we may betloing 
llie year in question too little credit in relation to its bearing on future 
progress. Nevertheless, it is desirabh‘ to attem|)t jXTiodically to take 
stock of current knowledge, to endeavour to show the general trend 
of events, and to indicate some of the directions in which future j>rogres8 
is likely to, or should, take place. 

The year 1919 has been a culminating one in the struggle of expediency 
over sentimentality, and in new ways of looking at things. Some of 
the events, which during recent years have brought us to-day to this new 
jumping-olf ground for more rapid progress, may be briefly described. 

Watkk. 

At the v(‘ry outset of the war, tJie pioneer work on chlorine sterilisa- 
tion at Lincoln^ in 1905 bore full fruit. Civing full credit to all other 
preventive agencies at work, it may .still be .said that the health (thanks 
to Horrocks and his colleagues) of our Armies in the Field all over the 
world was couvsiderably, if not largely, influenced by efficient ehloritffi 
Sterilisation processes. 

In 1915 a notable event occurred Aberdeen ^ received thf^a.ssent 

^ Fifih Report of t^e Royal CommMsion on tieivaye Dispoaal, Appendix IV, 
pp. 99-166 i also pp. 84-98 ; also 171. Dr. Reerc’s Report to thf‘ Local Govern- 
ment Board on Lincoln epidemic (No. 226), 1906. ^ 

“ Private Legislation Procedure {Scotland) A<d, 1809. Aberdeen Corjxnralion 
Water Provisional Order, Proceedings at Inquiry, October 21-27, 1916 (The Univer- 
»ity Press. Aberdeen). 
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of Parliament to ^ scheme for purifying the River Dee for waterworks 
])ur])oscs by (1) excess-liming, (2) short storage, and (3) rapid filtration, 
tin? saving in ca])ital cost on alternative schemes exceeding £100,000. 
'rini way towards this event was paved by the discovery that caustic 
lime present in water, in even the smallest excess, exercised a strong 
bactericidal action 

In 1010 the Metropolitan <, Water Board ’ decided to save coal by 
chlorinating raw'l'liames RivcT water (TO-t^O million gallons a day) and 
allowing the tr(‘ate<l water to How by gravity down the Staines Aque- 
duct, instead of first pumping it up into Staines Reservoirs. The 
ditlerence between the cost of ])umping and the cost of chlorinating 
is about £l()()() a montb. The tn‘atment is in successful operation 
to-day. 

The New lliver supply of the .Mc'tropolitan Water Board is made up 
of a variahle mixture of New River water (Upper Lea water) and pure 
well water. During the greater ])art of the year, owing to the good 
(piality of the well water ami the relatively satisfac tory state of the 
river water, tlui filtered water results are remarkably good, as judged 
by the ordinary chemical and bacteriological standards, despite the 
fact ^liat the rate of filtration at the New River works is considerably in 
excess of that pra(‘tised at the other works of the Board. J)uring winter 
floods, the river water deteriorates so much that the excellent quality 
of the well water fails to “ mask ” the deterioration of the mixed filtered 
water ])roduct. The storage reservoirs at Hornsey and Stoke Newing- 
ton are far too small to affect the position materially. In 1916 the 
Metropolitan Water Board started investigations with the object of 
seeing whether it might not be possible to remedy this state of affairs 
by chlorination. It is obvious that to increase materially the filtra- 
tion area, or to |)rovide adequate storage accommodation, would mean 
aji immense capital outlay in order to improve matters during these 
transitory periods of deterioration. 

't he experiments have been most satisfactory in a bacteriological 
seJise, but the unfortunate fact remains that^ when the treatment was 
carried out uninterruptedly for longer than about a fortnight, the water 
.acquired a decidedly objectionable taste. This was partly due to the 
^RVters ^gradually and progressively adsorbing taste-imparting materials, 
which eventually escaped into the filtered water, so that even when the 
treatment was jierforce stopjx'd the taste remained for some tinit in 

3 Metropolitan Water Board y Director of Water KxaminOiion'a Eighth Research 
Report (SCO also Ninth and Tenth Research Reports). 

* Melrop^Htan Wnter Board, Director of Water Examination's Twelfth Restart 
Report (see also Eleventh, Twelfth, and Thirteenth Annual Reports). 

‘ Metropolitan Water Board, Dirwtor of Water Examination's Eleventh, Twelfth, 
and Thirteenth Annual Reports. 
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the water as supplied to consumers. It should perhaps bo ex])lainod 
tliat for teolinical reasons it was impossible to chloiijiato the water 
subsequent to filtration. Altliouj^h a filtered water may require less 
chlorine for sterilisation }mr])oses than an unfiltered one, tlie writer's 
experience has been that with some waters, at all events, there is a 
greater liability to taste troubles if tin* < hloiiiie is a|»])lied subsequent 
to the filtration process. In 11>1S a system of sn|K‘r-( hlnri nation and 
(l»‘-chlorination was adopted, it having been found in the laboratory 
that (‘ven a "rossly-super-chlorinatyd water had lU) taste after ile- 
chlorination. In juactice, however, the, results were only moderately 
snc(‘es.sful with regard to absence of taste, altliough yielding excellent 
results bacteriologically, nevertheless it did seem as if the kind of taste 
was considerably modified in character by this method of tnailimuit. 
Th(‘ matter is licing furtluT investigated, and it is ho])('d (hat some 
satisfactory solution of the dilliculty may yet be found, 'flu; writer 
has recently discovered that potassium permanganate in doses of 2 tS 
lb. per million gallons is most eiTective in prmemting or removing the 
taste of chlorinated waters whether addeil ))efon‘, simultaneously 
w’itli, or after tli<‘ chlorine. It app<‘ars, how(‘V<*r, to be inelh’ctive if 
the permanganate is added before, and the chIorin(‘ after filti^tion, 
although the converse ])lan yields successful results, as does also their 
joint use either before, or after filtration. Sodium manganate may be 
used {•nc’cessfully in.stead of permanganate (d potassium. The matter 
has gone lieyond mere lalioratory experiments. For examph*, 33 million 
gallons per day flow'ing down an open channel w'ere treated with 
chlorine (1 in 1 million). The water a little way below the point of 
treatment (about J hour’s flow) had, after de-chlorination, a decided 
“ chemist’s shop flavour ” or “ iodoform ” taste. Next potassium 
permanganate (8 lb. per million gallons) was added immediately below 
the point at w'hieh the eldorine entered the w^ater. After a suitable 
• interval it was again, after de-ehlorination, tested at tlie same spot 
as before, and it no longer gave any taste. The experiiTieut 44'as 
repeated twiee more with exactly the same satisfactory results, liy this 
“ see-saw ” experiment it*was juoved conclusively that permanganate 
under practical out-door conditions can ])revent or remove the objec- 
tionable taste of, at all events, some chlorinated waters. With a longw 
contact the dose of permanganate may sometimes be reduced four 
tim^s. The point that the writer desires to einpliasise is that 
. t he New River experiments constituted an attempt to ticke over 
economically pericffls of crisis, and it is di thru It to say how 
far such efforts may eventually lead us. For example, speaking 
inore j)articularly of river-derived water supplies, fllere are 
•normally two periods of the year when the filtered water results 
are apt to be relatively unsatisfactory. In summer, during very 
hot weather, the consumption of water may be so m^erially 
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increased as to lead to considerably increased rates of filtration, and 
in the winter the water about to be filtered may be much less pure 
than the normal, and, in addition, there are a variety of circumstances 
which increase the difficulties- -for example, the rate of filtration 
may have to be increased during exceptionally cold weather, owing to 
increased consumption of water conseqii(*nt n])on burst i)i|)es and taps 
left running overnight. Kurtljor, frosty weather may lead to mechani- 
cal interference with the filtration process, and a seasonal doficiem^y 
in the water of those growths which form a skip on the .surface of the 
sand in the filter may also be a factor in infiuencing the results. It 
is at times such as these that sterilisation processes seem specially 
attractive, for the interest on the capital cost and the working costs 
are inconsiderable, or, at all events, immeasurably small, in comparison 
with the alternative of an increase of filtration' area not really needed 
except in periods of stress. Devclojuuents in the foregoing direction 
seem likely to attract considerable notice in the near future. There 
is also the ])oint that consequent upon tlio war all engineering projects 
have been greatly delayed and that a considerabh* time must olajise 
before new works can be completed. Meanwhile, tin* c.onsumjition 
of waiter may be progressively increasifig, leading to increased rates of 
filtration and to a worse water being supplied to consumers. Here 
again chlorination as a tem|)orary measure may be found extfiunely 
useful. 

In 11)17 Rotherham decided on the policy of r(‘-using the abandoned 
and severely censured Ulley gathering ground, and, subject to the 
approval of the Local (lovernment Board, to su])ply water from this 
source, after being rendered safe by sterilisation processes, to the 
inhabitants of that town. 

Somewhat later, Cardiff** determined to ailoj)t a .similar course in 
regard to a portion of their gathering ground, which had been ]jro- • 
vi^ibiially given up as not wholly satisfactory for waterworks jjurposes. 

The saving involved if tlmse two decisions could be successfully 
carried out was of a very material kind. 

In 11)17 Accra was faced with a very unsatisfactory position as regards 
its wa^er supply. The water (swamp* water, liable to i)ollution) deterio- 
rated to a remarkable extent in the relatively large storage reservoirs, 
absolutely necessary for purposes of quantity. Exhaustive experi- . 
ments were made, and it was found that by aj)^)lying the “ excess 
lime " n^'thod of treatment the water was freed from excremental 
bacteria (c.</., B. coli) and remained clear, odourless, and free from 

• C. H. Priestley, “ Toraiwrary Sourcoa of Supply in Times of Emergency,’ 

irafcr, Jply, 1919, p. 176. 
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growths under conditions of storage. The saving on alternative puri- 
fication works represented a large sum of money, 'rhis is the first 
occasion on which the excess-lime method has been used for the express 
double purpose of destroying “ plankton ” development and rendering 
water safe from the epidemiological jioint of vi»‘w. 

In tlie present year Sheflield’ conceived a scheme for the utilisation 
of river water as compensation watef, which, des|jite its bold and 
•un])recedented character, received, Avith certjiin reservations, the 
assent of Parliament. * It is of interost to consider this unicpie jiroposal 
at some length, because its influence on future ]»ro(“edures may be far- 
reaching. .Sheflield w'as obliged by Act of Parliament to ])ass about 
10 million gallons daily of pure moorland water from the i)am-Plask 
and Rivelin reservoirs, down the course of the grossly polluted river 
Don (which, of course, was not used for drinking purposes) as comj)eii- 
sation water. The proposal w'as to reserve this pure water to increase 
the domestic supply to Sheflield and to abstract from the Don below 
the point where the sewage eftluent from the city, together with many 
other impurities, entered the river an a[)j)roximatcly similar amount 
of water, to purify and soften it, and to pump the purified river water 
back about eleven miles uj)-stream and pass it through the statutory 
mill gaug(; in lieu of the unnecessarily pure w'ater discharged from the 
reservoirs for compensation ])urposes. The wa)rd “ unnecessarily ” 
in tin- connection is used advisedly, for the river Don water was only 
used for trade purj^oscs and Avas so heavily polluted with ochre streams, 
trade effluents, and waste liquors near ami below the point of dischargtj 
of the compensation water that to “ feed " it Avith Avater of a high 
dt‘gree of purity was a wasteful proc'cdure. 

Sheflield considered that if they purified and softened the river w^ater 
abstracted below Sheflield to a standard at least (‘qual to that proposed 
by the Royal (Vjmmission on SoAA^age Disposal, and softened it as well, 
they Avere in no way injuring trade interests, destroying the amenities 
of the district, or endangering health. Indeed, by utilisirrg a"^)urc 
moorland water for augmenting the domesth' supply of Sheflield, they 
were greatly contributing to the prosperity and welfare of that import- 
ant city, and conserving the w'ater and financial resources of the country, 
inasmuch as any alternative project for providing an equal ^uaiTHcv 
of potable water Avould have ’involved the ratepayers in a capital 
oittlay of approximately 3 million ]K>unds, compared with £300,000. 

The proposed yethod of purification was by lime and sofla treats 
ment, followed by efficient filtration. 

In proof of ability to purify the water efficiently an ^perimental 
plant was erected and elaborate tests made. The following table 
shows some of the results obtained : 

7 Sheffield Corporation's Bill (1910), Part II. — Watertuorks. 
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Analyse^ of River 
Don wntcT taken ut 
l>ro|KnnMl intake. 
PiirtH per ino.OOO. 


Annlv^ej of river 
water after 
treatment. 

I’nrt't piT 100,000. 


Solids in suspension 

Hardness 

Oxygen absorbed in 4 hours 

Acidity 

Total alkalinity. 

Chlorine 


Nil to 10 0() 
10*35 to 30*50 
0*32 to 2*38 
Nil 

2*00 to 21*60 


Nil 

3*71 to 8*71 
0*19 to 0*80 

5*00 to 8*25 
2*00 to 21*00 


It iiniy bo said that Parliament endorsed .the wise proposals of 
Shelliekl on all jtoinls of ])rinciple, but imposed certain reservations 
and modifications, as a measure of precaution, in view, no doubt, of the 
unique and unprt'cedented nature of the project. 

Briefly these W(‘re as follows : 

1. The maximum quantity of water wliich ibay be abstracted from 
the Kiver Don and ])umped liack for use as comp(‘nsation wat(‘r is 
roundly 5 million gallons jier day. 

2. 4’he ir»*at«‘d water is to be diseharg«‘d witli at least an equal 
quantity of reservoir water subject to an addition of 10% in the quan- 
tity of treated wat(‘r. 

3. The standard of jairily and the terms and conditions prescribed 
l)y the Act may lx* varied by the Ministry of Health on the representa- 
tion of the (\)Tporation, tlie West Riding Rivers Board, the Associated 
Millowners, or any other body or person having a substantial interest 
in the matt(‘r, after tlie. expiration of four years from the date when the 
treated watt'r is lirst used for (kimjiensation purposes. 

4. PrescrilM'd standard: Solids in suspension, 2 parts per 1(,-0,0(K) ; 
hardness ('aCOg (soap solution), 8 parts ; oxygem absorbed from 
iV/80 potassium permanganate, in 4 hours, at 8(;° F., 1 jiart per 
1(K),( 00, or on the average of 3 consecutive days not more than 0’75 part. 

The Re[)ort of the Select Committee on Local Legislation whicli con- 
sidered the Shellield Bill .stated : 

“ The Sheflield Corporation Bill contained entirely novel proposals 
with' regard to water supply. The Corporation were allowed, after 
full evidence being given, to substitute for cofujiensation water, which 
they are now under statutory obligation to discliarge into certain 
rivf^rs, an etlluent from their sewage works purified to a standard 
requirtvl by tin? Bill, and which standard is based to a considerable 
extent on the tindings of a Royal Conmiission of some years ago. The 
urgent need for, and difticulty in obtaining, a further supply of water 
for domestic jiurposes, combined with the special circv.nistances affecting 
Shetlield, make this ca.se .suitable for testing an experiment, which, if as 
.successful the evidence sugge.stcd, would be of incalculable advantage 
in other case.s, where suitable conditions exist for its application.” 

1 n the preparation of the.se notes the writer is greatly indebted to 
the courtesy of Mr. Terry. 
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Within the last few years a gfeat deal of attention has been directed 
to the suspended matters (particularly the * plankton "^) in river and 
reservoir waters, owing to tlieir effect in (dioking sand filters and some- 
times in giving the water an offensive taste. At the ^letropolitan Water 
Board’s Ldboratories it is the practice to exami?i(‘ bi-weekly all the 
samples of pro- filtration water (20-25 in numl)er), river water, all the 
stored waters, gravel water, etc. The methods adopted are as follows : 

The “ resistance to filtration ^ (by this is meant the degree t-o whicli 
£he suspended matters — living and dead — in a water interfere with 
its filtration) is tested in the following manner : A piece of linen of 
superfine quality (96 meshes to the linear incli) is folded four times, 
moistened with water and tied round the end of a glass tube (J in. 
diameter) by means of a rubber band. It might be conjectured that 
a layer of sand would ‘be more suitable than linen. The writer has 
tried it, and it gives a most disappointing range of results, unlike linen, 
when tlie results vary from 0*0 to over 3(»0 according to the amount 
of suspended matter in the water. The tube is passed through a rubber 
bung which is fitted into a filtering flask, connected with a filter pump. 
'Pile other 2 )rojecting end of the glass tube has a )>ioce of rubber tubing 
attached to it, and into this is inserted the end of a jfipettc containing 
KU) c.c. of the samjfie of water to be examined. The water passes 
through the linen into the flask, and ijractically all the suspended 
matter is nitained on the inside of the linen. The rubber bung and 
glass tM})e are then detached and fitted on to the additional 2 >iece of 
apparatus. 

This is merely a convenient arrangement for supt)lying ta^) water 
under a constant head (about 5 ft.). The water is filtered through 
the linen, with its skin of suspended matter derived from JOO c.c. of 
the original water, for the sj)acc of one minute, and tiie filtrate is tJjen 
measured. A water having little or no susjMmded matter will, in these 
circumstances, give a filtrate of, say, 200 500 A water badly 

affected with algal growths may yield no measurubh* filtrate, and 
between these two extremes all kinds of results are obtained ^ee 
charts pp. 472-3). , 

As regards the microscopical appearances of the susjxmded matters, 
the following photographic method of examination is used in order 
to obtain qualitative and quantitative pictures of the condition^of Sie 

" ,On pp. 35 and 37 of “ Studies in Waier Supply ’* (Messrs. John Bale, Sons & 
Danielsson, Ltd.) diagrams will be found fully illustrating the methods employed. 
See also Mtiropolitaijf Water Boards Director of Water Examination's Twelfth 
Research Report^ and Ninth, Tenth, Eleventh, TVclfth, and Thirteenth Annua 
Reports. 

• Photomicrographic illustrations of the various growths in water ifhl be found 
in ''Studies in Water Supply" (Messrs. Macmillan & Co.), "Rivers as Sources 
of Water Supply ” and “ Rural Water Supplies and Their Purification ” (Messrs. 
John Bale, Sons & Danielsson, Ltd.), and also in the Director of Water Examina- 
tion's Reports to the Metropolitan Water Board. 
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various wat('rs : r.r. of frho water arc placed in a ;(lass tube and 

centrifuged, the result being that all matters in suspcmsion are driven 
^ to the bottom of the tube. The contents are then carefully poured 
oil to a little above the 0-2 c.c. top mark on the narrower portion of 
the tube. The pipette is then used to suc-k out the water to exactly 
the level of the 0*2 c.c. iop mark, care being taken not to disturb the 
sediment. This water is expelled from the pijiette, which latter is then 
used to mix thoroughly the deposit with the water remaining in the tij^e. 
Between the two marks is exactly <)•! c.c., and this amount, pr one- 
half of the whole of the sus])ended matter in 20 c.c. of water, is trans- 
ferred with the pipette to the small cell. A trace of formalin ^s added 
to prevent the mwement of any motile organisms that may be pre- 
sent, and i!l>w we have 0*1 c.c. or the suspended matter pertaining to 
lo c.c. of water, lying in the cell ready to be photograpb^i.®*® The 
slide is next centred, so that the middle of the cell lies exactly below 
the centre of the lens. A magnification of 50 diameters is employed 
•' • See footnotes on page 471. 
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as this, in most cases, is quite large 'enough for diagnostic purposes, 
and it gives a reasonably flat and a relatively large field. Of course, 
the whole of the 0*1 c.c. is not photographed, but it has been found 
experimentally that about one-twentieth part appears in the picture, 
which corresponds to the suspended matter in J c.c. of the original 
water (see plate illustrating some of the growths found in 
water). 

The river water usually filters badly in winter, due to the mud, silt, 
and dirt brought down by the floods, relatively badly in spring and 
early summer, due to growths synedra^ 'pleurosigma, diatoma 

navicular iaheUaria, etc.), but for the remainder of the year the results 
are usually satisfactory. 

The stored reservoir water varies enormously, some reservoirs yield- 
ing excellent water all the year round, whilst in other cases the results 
deteriorate, due to an over-development of growths in the late winter 
and early spring, and again perhaps in the summer and early autumn 
months. The growths in the reservoir water arc usually different from 
those commonly present in the river water, are much more abundant 
jind of more varied character (e.gf., jragilaria^ asterioneUay tabellaria, 
pandorinay cyclotellay siephanodiscusy ceratiuniy glenodiniuniy synuray 
stauraslrum, pediastrurUy scenedesmusy eudorinay volvoxy oscillaritty etc.). 
In the absence of any over-development of these growths, stored water 
filters much better than river water. The further study of the con- 
ditions which foster the development of these growths is highly imports 
ant, as they sometimes give water a most objectionable taste and 
smell, and, a])art from this, their choking effect on filters is often a 
serious matter. The choking effect may actually lead to a shortage 
of available water and interfere so markedly with the normal working 
of the filters that an impure water may be supplied to con- 
sumers. 

As regards remedial measures, copper sulphate, in doses of 1 in 1 to 
1 in 5 millions, has been found to be most effective, especially if applied 
at “an early stage of “ plankton ” development ; and potassium per- 
manganate (dose 5 lb. per million gallons) hasia remarkable influence in 
removing the objectionable taste produced by excessive development of 
imdesirable growths in water. 

Despite the extension of rapid filtration plants, the advocates of^the 
slow sBjid filters remain, rightly or wrongly, absolutely unshaken in 
their belief in the advantages of this well-tried melihod of purification. 
The question, however, which is at present receiving Considerable 
attention 'hs this : Is it permissible with, possibly even without, the 
use of aluminium sulphate as a coagulant to filter at an, exceedingly 
rapid rate, to condone any falling-off in the chemical results, and to 
secure the safety of the consumer by a post-filtration chlorination pro- 
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1. P^diaatrum x 400. 2. Pleuroaigtna X GO. .*J. Qtrnodimum x IGO. 

4. Aaicrtonella X 150. Synedra x GO, 6 . Volvoc a about 25. 7. Cloalerium x 60. 

DinoOryon X 180. 9. Oscillana x 250. }(>. Stauraalrum x 50. 11. Fraftlaria x50. 

1 2. C'craimm X GO. \^. Tabellaria X 50. 14. Cydotella — Stephanodiacus gTon\iX^00, 

Growths found in Kiver and Stored WA'rER, 
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t oss { There Hre many things ^v}ne}^ miglit he urged against such a 
procedure, but it is, at all events, attractive on economical grounds, and 
the final sterilisation })rocess, if properly carried out, would ensure 
ej)idemiological safety. 

The writer has had so much occasion to deal witli the question of 
accident in connection with waterworks procedure that he aj)])roaches 
the subject with some diflidence. Yet it is a matter of such importance, 
and has been, and is being, so seriously neglected that the time seems 
opj)ortune, despite tin*, j|f‘rhaps unduly, tolerant and non-critical 
attitude adopted by the writer in this arth le, to utter a word of grave 
warning. It is extremely difiicult to define accident in the .sense here 
suggested. The epidemiologist, bacteriologist, expert in preventive 
medicine, and men of .special knowleilge in these matters are so fully 
aware of the significance of this subject that no words of exjilanation 
are needed. Outside ( ertain circles there is room for elucidation. In 
its simplest form it is obvious that to allow the j)o.ssibility of any adven- 
titious water to ent(‘r a water supply subsequent to its purification is 
fraught with ])otential danger, and danger which even the most astute 
expert may be powerless to gauge. If filter beds, filter wells, culverts, 
.service reservoirs, etc., are not watertight, it may be imjio.ssibJ^*. for 
the triyned observer to judge* underground .sources of pollution in other 
than a spirit of pure speculation. It might be surmised that, in view 
of thest difficulties, the watertight integrity of waterworks would be 
taken for granted ; failure indeed in this rcsjiect might be regarded 
as the sensele.ss sacrifice, at all events in a potential sense, of all the 
money exjiended on purification. History, however, does not confirm 
this supposition, nor docs experience even show that contaminations 
of most doubtful origin are ab.solutely foreign to the final stage of 
delivery of a reputedly safe water to the con.su mer. The fact is that 
waterworks authorities, having purified water to a high standard, are 
sometimes curiously oblivious to the circumstance that between their 
]>urification processes and the mouth of the consumer there may a 
gap of dangerous .significance. 

The writer knew of a cafee where a .shed had actually been constructed 
(it has since been demolished) over the toj) of a filtered water well, and 
was used by numerous workmen as a .shelter and storage place for tter 
tools. The only jirotection was that the mouth of the well was covered 
over with loose iron plates. 

Meiropolitan Wrjer Board, Director of Water Examination's 'fhirteenih 
Annual Report. 

See p. 104, ''Studies in Water Supply" (Messrs. Macmillan & Co.); also 
P- 59, "Rural Waier Supplies and 2'heir Purification" (Messrs. JohfTBale, Sons 
& Danielsson, Ltd.); also heading “Accidental Contamination," Index to 
Director of Water Examination's Research Reports {Metropolitan Waier Board) to 
be found at end of Eleventh Report on Research Work ; also his Second Annual 
and succeeding Reports^ , 
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Another case within his recollection* was one in which a 12-inch iron 
pipe, jointed in tlie middle, conveyed unfiltcred and polluted water, 
used for condensing purposes, over the mouth of a filtered water well. 
One day a fracture occurred at the joint and a large volume of con- 
taminated water was swept into the sui)ply. 

Yet another case pn‘sent8 itself, A consumer used the ordinary 
water su|)ply at one part of an hydra)ili(^ press and a very impure high- 
[)ressun‘ water at another |)art. A leaky piston allowed the impure 
water to displace the juire water in the supj)ly ])ip(‘s and ])robably in 
th(‘ main itself. The result was fhat a foul-tasting and polluted water 
was drawn from any ]mre water ta[) in the building. 

'riiere are many j)ersons who b(‘lieve tliat no water-borne, or milk, 
or food e])idtunio has ever resultcsl excej)t as the result of an accitlent, 
and these observers cxj)lain the comparatively’ frccpient non-occurrence 
of disease in connection with known ])oIlutions by the absence of some 
accidental ciroumstanec, whicli (ain convert a contamination of rela- 
tively small volume into an agency of inc'aleulable danger (/.c., a change 
from non-specilic; to specific ])ollution). (’onercdci instances may be 
given. A water supply may be contaminated with matters of excre- 
mental origin, but none of the individuals coritributing to the pollution 
may he suiTering from disease, or the etiects of disease'. Imagine now 
that one of these individuals is sullering from tvf)hoid fevc'r, or cholera, 
or having suilerc'd from the.se maladies is in the unfortunate position 
of being a typhoid or cholera “ carrier." Such a ])erson has unhappily 
become a " human factory of disease,” and may contribute to any 
pollution myriads of typhoid or cholera germs. Immediately the whole 
aspect of affairs is changed, and what was previously a potential danger 
becomes at once a most dangerous menace, and in all probability the 
genesis of a wides])read epidemic. Again, let us take the case of a dairy, 
in which the milkers are of unclean habits. No harm may result until 
|)erhaps one of the milkers contracd-s typhoid fever and returns to w^ork 
as a ty|)hoid carrier, in which event the safety of the milk consumers 
liaTigs on so delicate a thread as to be practically non-existent. One 
could give innumerable instances in sii})ptrt of these contentions, 
but enough has been said to show the peril surrounding the conduct 
o£ a waterworks undertaking if this question of accident is not kept 
promipently in the foreground. 

Many things have to be considered— the health of workmen, sanitary 
conveniences on the works and their surroundings, questions of fishing, 
j)osition of drains, cesspools, etc., watertight clnt^acter of the whole 
system of sup])ly (filters, culverts, filter-bed wells, service reservoirs, 
etc.), penWlies attached to nuLsance. undesirability of strangers being 
admitted to any ])art of the works (from source to consumer), possibili- 
ties of contamination of the filtered water in the engine wells, ” in- 
suction ” into mains owing to diminished pressure, etc., etc. 
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The writer has had much experience in these matters, and he has seen 
great fluctuations in the quality of water, as judged by ordinary stan- 
dards, supplied to consumers, without any serious resull. AVhy should 
MO harm necessarily result under conditions of obvious deterioration ? 
The answer is- because of the fortuitous absence of spcciflc j>ollution. 
Is the position then always safe, if the ordinary analytical data arc 
favourable ? The answer unfortunately is — no, if a new factor lias 
arisen, namely, specific pollution, introduced probably by accident, 
ajid it is to be feared also in too many cases by avoidable accident. 
'rh(‘ contamination may be inlinitely, small m volume and yet almost 
mcnnceivably dangerous owing to its specific taint. 

'I'lie lesson to be learnt is plain and insistent. The e.vjxTf, with all 
his life-long knowledge of pollutions, specific, andappanmtly non-specific^, 
refuses to take any risks, which are foreign to a j^roperly conducted 
and controlled waterworks undertaking. It remains for others to 
accejit or reject advice based on experience*, and, if the latter course 
be cho.sen, to accept full responsibility for so doing. 

It may be said —what has all this to do with the year IDl!) ? From 
the consumer’s point of view, it has everything to do with 1920 and 
.succeeding years, whether the lesson of avoiding accident is h'urnt 
nowand security attained as a con.scquencc, or ignored and a jiolicy of 
danger jiersisted upon. 

Ih'for* 'paf^siug on to the cpiestion of sewage purifiiation, the w'riter 
feels that some mention should be made of the mechanical “ drifting 
.sand ” filtration plant at Toronto. Toronto is s})lendidly equipped 
for carrying out important water investigations. There are not only 
central Public Health Laboratories under the able directorship of Pro- 
fe.ssor Nasmith, but filtration laboratories under the capable and ex- 
perienced direction of Mr. Norman J. Howard. A very large number 
of .samples are examined and many valuable re.scarches carried out on 
• water purification, and one can only comjiare tlie .scale of their opera- 
tions to that of the Metropolitan Water Hoard, which have alW^s 
inter]»reted Section 20 of the Metrojiolis Water Act (19(i2) in the most 
liberal and imperial spirit, as if indeed their resjxinsibiJity to humanity 
w’a.s of general and not merely of local significance. Can quite the 
same be said of all our large water undertakings throughout the United 
Kingdom ? It is to be feared thAt this cannot be said, hut the fault 
I*' not to be found with the Medical Oflicers of Health, analysts, chem- 
•ists, and bacteriologists concerned, but rather with Watdtworks 
Authorities who, too often, arc content with the little rather than the 
more, and who do not always recognise that ajjijlied .science )jg.s infinite 
possibilities, not only as regards safeguarding health, but in respect of 
saving unnecessary expenditure, and that these matters should be 
looked upon in a national and not a parochial spirit. 
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It is true, however, that in very many cases the water supply is 
so pure that rjumerous analyses and comprehensive investigations 
may seem to he uncalled for, and, no doubt, this has influenced water- 
works ))()licy in the past. Nevertheless, a great deal can be learnt 
from tlie study of even pure water, and there can be but few waterworks 
which possess no problems awaiting solution by the trained observer. 

The water sup[)ly for the city of Toronto is drawn from Lake Ontario, 
which is ap[)arently being poUuted to a ])rogressively iruTcasing extent 
(()2% increase witliin the last five years, as judged by the B. coli tes^). 
Here we have an example of wleat a scientifically controlled and uni- 
formly exertuscd su])ervision can do in the way of warning. Continuity 
of records can alone achieve sin-h results, and Toronto is to be con- 
gratulated on this enlightened |)olicy as regards the work of water 
examination. The late 'J'heodore Itoosevelt is said to have remarked 
several years ago that the ])eople of (’anada and the United States 
should be sufliciently civilised to be able to get rid of their sewage in 
some other manner than by dumping it into their drinking water. 

Two filtration systems arc used — the slow sand and “ rapid drifting 
sand ” types, and in describing briefly the results obtained the writer 
draws all his information from two interesting ])apers by N. J. 
Howftrd.'* 

As regards the former (slow sand), excellent results were obtained 
in iyi8. The average number of bacteria (agar at 37° C.) per c.c. 
in the raw water was 3r)fl*3, and in the filtered water 2-2 (rediu'tion 
99'1%). The average number of excremental bacteria (rebipelagar 
at 37° C.) per c.c. in the raw water was 26*5, and in the filtered water 
0*25 (reduction 99%). The average indicated number of B. coli pre- 
sent in the raw water was 11*3(3 per c.c., whilst the filtered water con- 
tained 0-()27 per c.c. The total ]>ercentage removal of the colon 
bacillus in the filtered water was 99*7. 

The rate of filtration for the year was 3*27 million imperial gallons 
per acre per day. The total amount of water filtered was 11,470 million 
inf^jcrial gallons. The water is subjected to a final chlorination i)rocess 
before delivery to the consumers. The average daily consum])tion 
per capita was 128 imperial gallons. To 'those not familiar with 
Canada and the United States this figure is an amazing one. The 
a1i)undant sources of supply, the intensely cold climate, the comparative 
non-control of waste, and many other factors influence the ])osition. 
Yet, when a water, however illimitable in bulk quantity, has to be 
purifieli, it does seem at first sight that a curtailed consumption might 
be cheaper than increased purification works. On the other hand 
there is yiji^e fact that the purification of water forms but a small pro- 
})ortion of the total cost of a waterworks undertaking. 

** ** Contract Record and Engimerin/g Review'* (Toronto), 1910» Kept. 17, No- 
38. p. 871 ; No. 41, Oot. 8, 937. 



WATER AND SEWAGE PTTRIFTCATION. 


481 


The mechanical “ drifting sanfl ** filtration plant deals with 6() million 
gallons a day at a rate of 15() million gallons per acre per day (see fig. 2). 
The purification is brought about by the use of alum (av'erage 1 grain 
jjer gallon) without previous sedimentation ; “ drifting sand,” which is 
constantly being washed and , automatically rej>hiced (by patented 
devices) ; a stationary effective vone of sand, which is only back- 
washed and cleaned when the loss of he;/d becomes a material factor ; 
and a final post-filtration chlorination process (0-2 part per million). 
1’he initial loss of head, in the filters is 0 U., and in the process of o])era- 
tion this gradually increases to 1 1 ft. when the filter is back- washed. The 
life of the filters ranges between 
one and seven days, according 
to the ])hysical condition of the 
water being treated and the 
amount of coagulant being 
used. Is it |)ermi.ssible to con- 
<‘lude, without being supercri- 
tical, that the advantages of 
the “drifting automatically 
washed and replaced sand ” is, 
after all, only relative ? Wash- 
ing apparently takes 20 min- 
utes and then the filter is run 
to waste for another 20 minutes. 

.\ssuming that the washing is 
reasonably jierfect and the 
final sterilisation ])rocess really 
effective, the waste of 2f) min- 
utes' flow of water seems to be 
hardly warrantable, unlc.ss on 
the score of added security. 

The amount of dirty waste 
w'ater passing through the sand wa.sher is stated to be 2%, whilst an 
additional 1-2% is used for baekwa.shing and waste purposes. This 
is an appreciable jiroportion of the total su|)ply, but when water is 
superabundant the matter becomes of small importance. 

The dose of alum was on the average only l-f'27 grains per gallon, 
bu^ during periods of high pollution as much as 2*5 grains had to be 
applied. , 

Excluding three Abnormal records, the bacteriological res\^ts were 
as follows : The average numbers of bacteria (agar at 37° C.) per c.c. 
in the raw and filtered waters were 3()3-6 and 34-7 respectively (88*4% 
reduction). The raw water contained 6’08 B. coli per 1 c.c., and the 
filtered water 0*22 per c.c. (96-4% reduction). The chlorinated water 
showed an average bacterial count of 1*72 per c.c., whilst (^nly two 
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saiiipleH out of 19(X) saTupIe.s examined showed the presence of B. cpli 
in 1 c.c. (99-0% reduction). 

'Fhe writer cannot trace in Howard's intcrestinj^ paper any precise 
reference to B, cnli tests on KK) and 10 r.c. of liquid. It would be of 
interest to learn how far the liltration and chlorination proces.scs 
removed B. coli from these amounts of water, because, obviously, it 
is one tiling tf) ^et excellent Results on a 1 e.e. basis and (juitt; another 
thing to obtain similar “ findings ” when dealing with larger volumes 
of water. 

A eom))arison of the results with (hose previously given would seem 
to show tliat the “ drifting sand ” fill ration system did not, generally 
speaking, yield such good bacteriological results as the slow sand 
liltration process. 

An interesting practical conclusion is revealed in tlie paper, namely, 
that experiments showed that the time element is apjiarently not of 
vital importance in the administration of the alum, tliat is, that there 
is no great, if any, advantage in allowing a long, if any, time to elapse 
between the addition of the alum to the water and the filtration process. 

Race, an observer of rare merit, had previously obtained similar 
resiilf'S at Ottawa. 

It would be of interest to know Howard’s opinion of the relative 
advantages of the two processes of treatment (slow sand and rapid 
drifting sand), and how they compare with each other when judged 
on engineering and financial grounds ; and also how the latter coin]>arc8 
with other ty[)es of rapid filters. 'I’he writer has had ample experience 
of the working of all the well-known rajiid filters used in this coin^try, 
but cannot speak from personal knowledge as regards the rapid drift- 
ing sand ” filters. 

Sewaok. 

Progress in sewage purification has been necessarily delayed during 
the last few years, but the most extraordinary ingenuity was shown 
dwing the war in disposing of sewage and refuse matter under the 
most adverse conditions at many of the camps. It would seem that 
not only are our sanitary experts second none in initiative, but 
that those who previously had had no experience in sanitation were 
atrle to adapt themselves in the most remarkable manner to meet the 
sanitrfiy needs of all the complex situations arising out of the war. 
The imagination, initiative, and ingenuity displayed in sanitary matters 
during* this period should in peace time bearrieh^ruit, and the writer 
believes that as a nation we shall again occupy a premier position in 
connection with all matters pertaining to public health. 

• V 

' Experiments in the purification of sewage by means of activate 
sludge continue to attract wide interest, and Mr. Haworth’s highly 
ingenious notion of obtaining aeration by stirring instead of “ air 
blowing ” operations is the latest development in^his line of investiga- 
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tion. At the* luoniont of wrifing, Shoffield is putting down a unit 
capable of dealing with one million gallons a day, and the results will 
be eagerly awaited. Mr. Haworth (to whom the writer is much in- 
debted for valuable information) prefers the word “ bio-aeration ” 
to “ activated sludge ” in deseribing this method of sewage treatment, 
and it certainly is a more scientific and apt description of what really 
takes place. 

'riie following extract from Mr. Haworth's report to the Sewage 
Disjmsal Dejjartmcnt.of the (‘ity of Sheflield for the two years ended 
March 25, IDllh is full of interest': 

“ fn a previous Keport experiments have been described in which 
ciudc sewage was being treated by means of activated sludge. These 
experiments have been continued and developed, and two tanks on a 
working scale have been constructed recently, which are treating 
r>(),00() to (30,tX)0 gallons of trade sewage per day. 

“ Karly in 1916 a tank of 8(KJ gallons capacity was fitted with a 
paddle stirrer, and with an apparatus for inducing air mechanically. 
After this taidv had been in use for some, time it was found that by 
suitably regulating the revolutions of the paddle, jiurification could be 
o})tained satisfactorily to the extent of at least three fdliiigs of the 
tank per day, without the use of the aerator. TJie tank has been 
operated during the last tw'o years in this manner. The following 
table indicates the character of the results obtained : 

/. oj SatHplrs jram KxperinKntul Arnttion Plant, Slfcl/ield 



Sr fra (/e 

Wort 





Krom November 27, 19 

IH, to 

Janimrv 31, 

1919. 

Num 

ber of 

Sam[)les, -f,5. 

Kesu 

Its in j 

parts jx' 

r 1(I0,()(K). 







Etnuciit 




Worst 

A\.r 


Worst 

A\ir 

Suspended solids 

11-6 

69-8 

34-20 

— 

— 

... 

Oxygen absorbed in 4 hrs. 

3-32 

13-38 

7-10 

0-15 

0-60 

U-32 

Free and saline ammonia 

1-224 

6-41 

3-34 

0-039 

2-275 

»424 

Albuminoid ammonia 

0-304 

1-74 

0-751 

0-022 

0-129 

0-05 

Chlorine ....*. 

6-7 

16-8 

9-8 

6-4 

16-0 

9-29 

Nitric nitrogen 

— 

— 


1-55 

0-16 

0-75 

Dissolved oxygen taken in 







5 days at 65° F. 

— 

— 

— 

0-013 

0-38^ 

0-153 


•“ The results of this and other experiments led to the conclusion that 
given suitable agi^tion, to obtain thorough intermixing of 4he acti- 
vated sludge with the sewage, and to prevent settlement, the necessary 
air required to maintain the biological activity might be obtained by 
surface aeration. To accomplish this it was found necessai^y to produce 
constant change of surface of the liquid. 

“ The question also suggested itself, and is worthy of investigation, 
whether in the case^of systems where air is blown through the sewage. 
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the aeration is not largely brought about by solution at the surface, 
by reason of thp large disturbance and change of surface exposed by 
the rising bubbles, rather than by solution of oxygen from the bubbles 
thcins(‘lves. It was evident that, except in the case of small tanks, 
the horizontal paddle type of agitator would not be quite suitable, 
and two tanks of a dilTerent tyj)e have recently been designed and 
[)ut into oj)eration. 

“ The tanks are ‘K) ft. by 14 ft. l)y 4 ft. deep, with level floors. Divi- 
sion walls have been constructed to form a continuous channel, apj)roxi'- 
matcly .‘i ft. 3 in. wide, along winch the sewage can circ iilate and return 
to an agitator ])laced at one end of the tank. The agitator consists of 
two vertical j»istons of the Hoot’s blower type. On rotating the 
agitators, the sewage is circulated at a velocity suflicient to 2 )revent 
settlement of the sludg<‘. A v<‘locity of 1.J fti to 2 ft. per second has 
been found am[)le to accoiiqjlish this r(‘sult. The mechanical aerator 
was fixed in one of tin* tanks, in case additional air was required, but 
it has been ff)und umu'cessary. Jly means of the agitators and the 
special construction of the tanks constant cfiango of surface occurs. 
One tank was put into regular use in October, DM 8. Humus, washed 
from material taken from a contact bed. was put in to a depth of about 
G in.,* -and the tank filled with sewage. 

“ After ten days’ agitation the sludge was completely coagulated 
and flocculent, and found to be sufliciently activated to allow the 
expel iment to proceed. The tank was then worked on the fill-and-draw 
principle, and has purified sewage satisfactorily and continuously 
during the last three months, three fillings of the tank per day being 
dealt with. The liquid treated is an industrial sewage, containing at 
times a large proportion of iron liquors, soaps, etc. These at times have 
required extended jieriods of treatment. 

“ The following table indicates the character of the sewage dealt with 
and the results obtained : 

An^y.Hs of Samples from Expert mentol Acratum Plant, Tinsley Sewaye 
irorA'>, Tan]; iVo. 1. 

From November 2fi, 1918, to January *^31, 1919. Number of 


Samples, G2. 

Results in parts per 

Sen a(ic. 

100, ()(K). 

Etiluciit. 



Ho-t 

Wor-M . 

\ver. 

Best 

Worst. 

Avor. 

Suspended solids 

9-8 

119-6 

44-7 

— 

— 


Oxygen^ absorbed in 4 hrs. 

1-88 

17-26 

5-84 

0-26 

1-45* 

0-76 

Free and saline ammonia 

1-208 

5-632 

2-525 

5^110 

3-024 

1-249 

Albuminoid ammonia . 

0-364 

3-560 

M31 

0-062 

0-277 

0-13 

Chlorine 

4-1 

14-7 

8-5 

5-8 

12-1 

8-6 

Nitric nitrogen . . . 

— 

— 

— 

M5 

0-03 

0-325 

Dissolved oxygen taken 
in 6 days at 65° F. 

— 

— 


0-017 

0-912 

0-277 


gitatore stopped for two periods. 
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“ The power absorbed by tli^ process described is ca]culate<l at 20 
lior.se-|X)wer per million gallons, but there appears, no doubt that 
the agitators employed could operate a much larger tank with only a 
slight additional power consumption. There is no doubt that a variety 
of types of agitator might be devised to operate such a process, probably 
with greater efficiency. Several types are at present under considera- 
tion. The Coniinittee have already authorised the extension of the 
experiments to deal with the whole of tlie flow of their Tinsley works 
?ls soon as suitable tihint call be obtained.” 


'riie great practical and s<‘ientific importance of W. D. Adeney’s re- 
searches on the rate of solution of gases by water is attracting the 
attention of all those interested in the purification of water and sewage. 
His latest contribution '(jointly with bl. (J. Hccker) on the subject will 
be found in Vol. XV^ (N.S.), No. 4t (Sej)t. of the Sviettfific Pnt- 

ceeditujs oj the Rojfal Dublin Socirti/. In their “ Statement of Results ” 
the authors say : 

From the figures given in the previous section it is possible to 
calculate the rate of solution of the gases dealt with, for any conditions 
of area exposed, depth or degree of saturation, provided that the water 
is kept uniformly mixed. 

‘‘ The ex[)ression can be put either in the form 

dw , 

~a — bw 
dL 

which gives the rate of solution at any instant, or in the form to— 
(a'y— u\) (1 — which giv'cs the amount dissolved at the end of any 
given time when a’(,=saturation value and /c,- amount of gas in solu- 
tion initially. For jiractical purposes it is most convenient to work in 
percentages of saturation ; hence the Utter ecpiation becomes w= 
(KH) — u\) (1 — and .since 


bv substitution 


as the general equation for any given temperature, and since / varies 
with temperature according to the equations ^ 

Oxygen /- O OOQG (T - 237) 

Nitrogen /— 0*0103 (T — 240) 

Air /---0 0099 (T - 239) 


the corresjionding general equation for each gas by substituting theso 
expressions in the formulas is obtained, thus : 
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lor nxyirou w- (IM) - ,r,) g-ooo»6(T-237);iJ 

For nitro^^on ir _ ,.-ooio3(t-240)^,< 

For air ?/’ ?c,) _.^,-ooo99(t— 239)p( 

“ As an oxaTn])lo of Mio iisoof those fornnihn, ronsidor th(‘ (|iiostion of 
iho dissolved oxy^oji in lOOO (•.(*. r)f wak'r, area cx])osod 1(0 

H(|. oinfl., toniporaturo ‘2*5''' d., and 1?iitial <^as contont -10% of satiira- 
tion. How niuoh ^^as will ])0 dissolved in an hour ? 
t ~ 00 minutes, 

w = 00(1 . (;(,(! _ ^.-0 222) (;(,(! _ (,..S( (JO x 0-1001 

=--11-8% of saturation. 

“ Hence after an hour the water will have risen to 51-8% of satu- 
ration. 

“ 'riiese 0 (jiiations can also la*, used to calculate curves showinj^ the 
rate of solution in water of the dillerent «^^uses under different con- 
ditions, and as an example the curves for oxyj^en between 0° d. and dO" 
d, hf^ve been calcidated in ])er<entages of saturation. It is note- 
worthy that when expressed in ])erc<‘ntajros of saturation the curves 
for the three f^asc's lie v(‘ry close to each otluT, those* for oxygen and 
idtrogen being ])ractically idetitical.” 

Some years have passed since the Iloyal dommission on Sewage 
DisposuP® Issued their final report, but it is n*ally oidy now that the 
full force aiid significance of their recommendations are beginning to 
be adequately recognised, and the writer ventun‘s to proph(‘sy, on 
evidence much more valuable than his own ex])erience, that the year 
19F.) marks the dawn of a growing uj)[)reciation of the great ])ractical 
value of the dommissioifs labours. 

The war, of course, has been partly resjumsible for this transitory 
period of relative stagnation of thought and action, but also it takes 
time to assimilate new ideas, especially wheiiLthe questions dealt with 
cover a wide field of observation, are treated in an imaginative as well 
as a courageous and novel sjiirit, and embrace circumstances concerning 
^ which, little was known, or if known,^was open to controversial inter- 
j)rctation. • 

Much has been written about the dommission's^work, but the writer 
agrees with those who think that the novel as well Sts the common-sense 
and logical basis of all their investigations and conclusions has been 
the keyiiot? of their successful deliberations and is bound to attract 

Reference may bo made to Mr. Kershaw’s “ Guide io the Report of the Royal 
Commisaion on Sewage Diapoaal ” (Messrs. P. S. King & Son, Ltd.). 
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to a progrossively increasing extent the favourable comment of all 
students of true progress. 

After laboriously investigating the bacteriological ’qualities of all 
liquors and efilueiits from sewage j)urirication processes, and comiug 
to the conclusion that the methods of treatment failed to free tliesi* 
li({uids from undesirable excremental bacteria, the Commissioners did 
not either advocate bacteriological standards, or suggest the necessity 
for sterilisation. On the contrary, they ])rocecde(l to take the bold 
line of judging ellluents on a physical, chemieal, and biological (ex- 
clusive of bacteria) basis. In doing so, they poinltsl out to waterworks 
authorities abstracting water for domestic use from })olluted rivtus 
the measure of their res])onsibilities and warned them that (‘ven if the 
danger from these liquids could be economically (a large assum])tion) 
removed, there would stjll remain the countless unavoidable cojitaniina- 
tions wJiich affect rivers flowing through, and drainitig, inhabited 
areas, which, in practice, can only be dealt with by purifying ad(‘quately 
the water after abstraction. In this connection it must always be 
remembered that even assuming the practicability of sterilising tlie dry- 
weather flow of sewage, it would be quite imiiracticable to d(*al with the 
whole volume of liquid which reaches a sewage works or (‘scapes ante- 
cedently by overflows into riv'crs during periods of very wet wither. 

As, regards their suggested chemical standard (gen(*ral standard for 
non-drinking water streams), this was basc’d chiefly on two factors : 
(1) the l('sirability of pieventing the accumulation of solid putrescibh* 
matter in the bed of rivers (not more than 3 jjarts of sus[)ended matter 
in 100,000 parts of effluent is sugg(*st(‘d), and (2) the importam.'e of 
judging organic matter (in solution and in suspension) on the rational 
basis of its “ decomposition value *' (hence the standard of not more 
than 2 parts of dissolved oxygen used up in 5 days at (35 K. in the 
“ whole liquid, including the sediment, is siigg(‘st(Ml). This is 
not a standard of the amount of organic, matter in an effluent, but of 
that proportion of the total organic matter which alone n^ally counts 
in its polluting effect on rivers. Without in tJic least criticising -the 
value of other and perhaps simpler tests, th(i writer thinks th(i estima- 
tion of the amount of oxj^gen used up by an cfliuent is tlie truest crite- 
rion, scientifically and practically, of its liehaviour when discharged into 
a stream. In framing their general and special standards the (Com- 
missioners took the opportune (Tjur.se of studying the qiiality^f river 
waters and the effect as regards silting, growths, doaeration, nuisance, 
etc., on river wate^ of th(i discharge into them of effluents of»variable 
quality and volume. Fur from being satisfied with mere laboratory 
“ findings ” they subjected them to the ciucial test of field observation. 
In this way they arrived at tlui imj)ortant (Tit(*rion figur^ of (’*4 jmrt 
of dissolved oxygen taken u]) in 5 days as, generally speaking, tlie non- 
nuisance limit in the case of rivers. Rivers infringing this standard 
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were liable to become de-aerated, to sl\ow accumulations of black mal- 
odorous mud and to encourage the development of unsightly grey 
fungoid growths'. On the other hand, rivers which did not exceed the 
criterion figure were, on the whole, sweet, clean, and satisfactory in 
the above respects. It should be noted that tlie general standard 
(conveniently referred to as the 3/2 standard), which has been proved 
to be attainable ifj practice, would not clasli with this criterion figure 
of 0-4, provided that the dilution of the effluent with river water was 
at least H times and the river water per ye did not absorb more than ()*3 
j)art of dissolved oxygen in 5 days, both of which circumstances had 
been shown by the (’ommissioners to be true in practice in the great 
majority of instances. The foregoing by no means exhausts the fair 
and common-sense (if the writer may say so with great respect) attitude 
adopted by the Commission, for they recognised that no single figure, 
no matter how carefullv clioscui, <‘ould possibly be suitable in exceptional 
circumstances. ^Phev r(‘cognised that in a few cases the 3/2 standard 
might not be sufficiently drastic, and in the others (the larger number) 
quite unnecessarily sev(‘re in view of the local conditions. In the latter 
leases they suggested special relaxe<l standards, based on the suspended 
solids only, which may be designated as follows : 

(iem.ral Stan(/ar(l.-^\/2. Not less than 8 dilutions. 

Special Slaa<lar(/s .—{\/{) 150 —300 dilutions. 15/0; ffCO*— 500 
dilutions. 0/0; over 500 dilutions. 

The suggested machinery for giving effect to these recommendations 
was a Central Authority (‘ontrolling, co-operating with, and advising 
liocal Authorities. 

Only one aspect of the Commi.s.sioirs work has been dealt with here, 
but enough perhaps has been said to show tliat we shall at onco lx* in a 
j)osition to make rapid ])rogress in the ])urification of rivM'rs without 
imposing unnecessary hardships on sewage authorities, immediately 
legislative effect is given to the recommendations of the Royal Com- 
mission in regard to standards. 

TIr? writer calls attemtion in conclusion to the excellent Bibliographia 
contained in the Supjdemental Circular of the British Waterworks 
Association. It aims at and succ^jeds in drawing attention to profes- 
sional and technical ])apers and articles dealing with water sujqdy and 
. cogkiate subjects. In the last Quarterly Circular (No. 20, Nov. 1919) of 
the British Waterworks As.sociation, the Secretary, Mr. Warner Terry, 
gives under the heading “ National Control of Water Sources ’* a mbst 
valuable^’ Digest of References to and Reports an%^ Recommendations 
of Royal Commissions, Special Committees of Parliament, Proceedings 
of learned Societies and professional Institutions, and the opinions 
of experts, on the subject of the National Control of Water Sources, the 
establishment of Watershed Conservancy Authorities under a central 
Government Authority, etc. 
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FINE CHKMIC’AES. MEDICfXAL SUBSTANCES, 
AND ESSENTIAL DII.S. 

By T. a. Ukxrv, I). Sr. (Bond.), 

Dimiof, IFc/Zcodd; Chemical Rcacairh [jaharatnrics. 

Tins report has ])Con cbinjiiled on niiich the sam(‘ lines as those of 
previous years, but the arrangement of the sections has b(‘en altered, 
so that it now l)egins with naturally-oecurring substances (alkaloids. 
jL'Iiieosides, etc.) and concludes with synthetic products. 

Alk.xlotd.s. 

Quinine. 

Dunng the last thirty \ears Java has accpiinjd a virtual monopoly 
in the production of cinchona })ark, the only raw material available 
fur the pieparation of <pnnine and the related alkaloids, and as during 
the' war the local manufacture of quinine was extended considerably 
I he* island is now in a stroiig po.sition in the jiroduction of both bark 
anel alkaloiel.^ In these cireunustances it is only natural that pro- 
pei.sals should be made for widening the area from wliich bark can bo 
elrawn. A. Jh (lage - states that in peninsular Ineiia no eifeejtive addi- 
tion can be made to the small areas already under cinchona, but suggests 
that ])lanting on a large scale might be undertaken in the Tavoy dis- 
trict of Burma and that a rJovernment quinine factory might be erected 
there. The district in question is rather remote and transport faciAtles 
are lacking, but as it has q^her natural resources of economic importance 
it is possible that the whole area may be rapidly developed. Attemj^ts 
are being made to introduce cinchona cultivation in the Philippingp,® 
and the manufacture of cjuinine ^in Brazil * and Colombia ^ lutf been 
proposed. 

"file j)reparation and jirojierties of dihydroquinine homologies are 
still being investigated {ef. }». 499). M. Heidelberger and W. A. 

> Bvll Imp. luM., 1918. 16, 370; ./., 1919, OOn, 420 r. , 

* JtfjHtrt on the Exlethnon of Cinchorni CvUivalion in India, 1919. 

* Ind. Engineering, June IH, 1919. 

* U.S. Comm. Dec. 11. 1919; J., 1919, 5.'5r. 

* Midland Drngg. and Phafm, liei 1918, 52, 310. 
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Jacobs ** have prepared hydrocupreidi-ne (the dextro-fonii of hydro- 
cui)roine) and its ethyl ether, whilst E. Leger,^ from a comparison of 
the action of sulphuric acid on hydroxyhydrocinchonine and the cin- 
chonidine analogue, has assigrunl formula; to both. P. Rabe and K. 
Kimllcr ^ have published the first of a series of papers on the synthesis 
of qiiinotoxines, in the course of which they describe a partial synthesis 
of dihydrocinchotoxine by condensing ethyl cinchoninate with etliyl 
N-benzoylhomocincholeu})one,‘ in presence of sodium ethoxide. lead- 
ing to the formation of the /7-ketonir ester • 

/OH, OH^v 

|{7/N(" '0H0IC-0H(0().,Kt)-(;(>0,lCN, which on hydro- 

^0H,-0HKt/' 

lysis yields dihydrocinchotoxine. As the latter has already been 
(ionverted into cinclioninone, which in turn can be reduced by alu- 
minium and sodium ethoxide to dihydrocinchonine and dihydro- 
canchonidine, this constitutes a partial synthesis of two naturally 
occurring cinchona alkaloids. 

Morphine and the accompanyhuj Alkaloids. 

During the war Indian opium obtained for the first time in this 
country a definite footing as a raw material for the manufacture of 
morphine and codeine. Now that normal conditions are being rt^stored 
it will be interesting to see whether this drug can hold its own in com- 
])etition with Persian and “ Turkey ” opiums. It is clear from a report 
made recently by the Imperial Institute*’ that opium containing as 
much mor])hine and more codeine than Persian and “ Turkey ” opiums 
can be produced in India. It is understood that both the cultivation 
of the o])ium l)oppy and the preparation of opium are being investi- 
gated in India and that already considerable |)rogress has been made. 

A number of ])apers have been published during the year on the 
estimation of morphine, those by H. E. Annctt and II. Singh and by 
J. N. Rakshit and F. .1. da Costa ** being the outcome of experience 
with Indian opium. 

Pelletierim and the a.<isociatc(f Alkaloids. 

K. Hess and collaborators,’*^ continuing their work on the alkaloids 
of pomegranate root bark, have resolved pelletierine and methyl isopelle- 
tierine into their o}»tically active components. The pelletierines 

• .J,*Amer. Chem. Soc., 1919, 41, 817 ; J., 1919, 73«^. 

’ Complex rend., 1919, 168, 404 ; 169, 67. 

“ Ber., 1918, 51, 1360. » Bull. Imp. Irust., 1919, 17, 1. 

Anulysi, 1918, 43, 205 ; 1919, 44, 41 ; J., 1918, 441a, 1919, 197a ; c/. D. B. 
Dott, Phann.J., 1918, 101, 318; J., 1919, 90a. 

“ Analyst, 1919, 44, 397 ; J., 1919, 876a. 

Ann. Bepts., 1917, 2, 485 ; Ber., 1918, 61, 741 ; 1919, 62fi, 964, 1005. 
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raceiiiisc to a considerable oxtent«on distillation, but this is nut the case 
with the methylisopelleticrines, due, it is suggested, to a 4ilTer<'*H‘e in the 
side chain, which is — CHa'CHa’CIIO in the former and — C'O-ClLd^H^ 
in the latter. They also find that in the conversion of conhydrine 
into methyl i.«)pelleticrine, some <//-methylconhydrinone is formed. 
Both these substances are a-l-methylpiperidylpropane-a-one aiul their 
isomerism is of a cis-trans type due to the presence of an asymmetric 
torvalent nitrogen and an asymmetric Tarbon atom. Tn the third 
p/l 2 )er it is shown that treatment of methylAwpelletierine by cyanogen 
bromide does not yield the ex])ected /.s*opelletierine, but th(» ilemetliyl- 
ation can be successfully effected by means of ethyl azodicarboxylate. 

The ?.s'opclletierino so produced was subsequently found to be identi- 
cal with an alkaloid prepared from the bark itself : this, like all the blises 
so far isolated by these -authors from pomegranate root bark, is opti- 
cally inactive. 

Hyoscim and Hyoscyamine. 

H. King finds that dZ-hyoscine can be resolved into its optically 
active components by crystallisation of the fZ-a-bromo-Tr-camphorsul- 
|)honate. In a second paper the same author confirms his previous 
suggestion that the two active hyoscines are partial racemate in 
which .the optical activity is due to the tropyl radicle. A. McKenzi(» 
and J. K. Wood have described an improverl method of making 
troj)ic a* id from acetophenone as a starting ])oint : K. IMuller’s ])ro- 
cess in their experience gives poor yields. The acid was resolved 
into its optically active components by the use of quinine for the 
d-form and morphine for the Z-form ; the sjjocifio rotations found for 
the tw^o forms fire in close agreement with tliose recorded by King, 
who resolved dZ-tropic acid by the use of quinine and qiiinidine. 

A. 11. Cushny has confirmed his previous conclusion that Z-hyos- 
cyaminc is much more active than atroj)ine, as indicated l)y its inhibit- 
ing action on the terminations of the chorda tyni'pani stimulated by 
pilocarpine, and as the result of similar observations on other trop<jines 
draws some general conclysions regarding the constitution and physio- 
logical action of the tropeincs. 

Anhahniutn Alkaloids. * 

Mescal buttons, the flowering hftads of various species of anha^bnium 
used by Mexican Indians in religious ceremonies and as an intoxicant, 

“ Ann. Repts., 1, 287. Chem. Soc. Trans., 1919, 116, 476, 974. 

“ Chem. Soc. Trans., 1919, 116, 828 ; J., 1919, 0.'54a. 

Ann. Repts., 1918, 3, 443 ; U.S. Pat. 1305301 ; J., 1919, 658a ; ef. W. 
Wislicenus and E. A. Bilhuber, Ber., 1918, 61, 1237. cit. 

” J. Pharm. Exp. Ther., 1919, 13, 71 ; cf. H. A. D. Jowett, F. L. Pyman, and 
H. H. Dale, Ith Int, Cong, App. Chem., 1909, IVa, 1, 335, and F. L. Pyman, 
Chem. Soc. Trane., 1917, 111, 1108, ^ 
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have been repeatedly investigated sinV*,e 1888. Seven alkaloids, all of 
comparatively low molecular weight, have been isolated, but to only 
one of tlioRo, mez( aline, has a constitution been assigned, and this was 
subsequently withdrawn by its author. I’liis series of alkaloids has 
now been re-investigated by K. Spath,”^ who shows that they are all 
closely related. Anhaline is /?-/>-hydroxyphonylethyldimethylamine, 
H()-CnH 4 -(dl 2 -CH 2 -N(CH 3 ) 2 , and is therefore identical with hordenine. 
Mezcaline has been synthesised and shown to be /?-3.‘1r.r)-trimethox;^- 
jjhenylethylamine. Anhalamine and [adlotinq are methyl ethers of 
3.4.5-trihydroxyphenylethylamine whilst anlmlonine and lophophorine 
each contain one niethoxyl-group and two non-liydroxylic oxygen 
atoms. 

Ilydfasthic ami the related Bases. 

K* W. Kos(mnuind has described a new method of converting homo- 
pi[)er()n vlamine into hydrastinine by th(^ action of chloromethyl alcohol, 
and deliydration of the resulting Ao»/o))iperonylamuiomethanol. 
CM I jOad ', 1 1 T,,-( Mf ./( 'I I y N I f •( 'I I d )l I , whereby I )ecker's dehydronorhy- 
drastinim; is formed, which is then transformed into hydrastinine 
hydriodide by addition of methyl iodide. //m//o])iperonylaminc not 
being readily obtainable, the same author describes the synthesis of two 
hydrastinine liomologues by imdhods, identical in ])rinciple with that 
given above, starting from the more accessible substance, methylene- 
dioxyphenyb>opro])ylamine. 

llarmine aad Ilarmaliae.. 

llarmine and harmaline, the alkaloids of Peyaanm ha r mala seeds, 
used as an antlu'lmintic in India and (’liina, have been exhaustively 
studied by W. IT. IVrkin and R Robinson,-* who suggest formula I 
as that most satisfactorily representing the reactions of harmine. 
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One of the most intere.sting observations made is that harman ^TT.), 
produqod by the removal of the methoxyl group from harming is 
identical with a substance obtained by K. (bn^land Hopkins -- in 
19D2, by the oxidation of try[)tophan (HI.). 

4 

« Monatah. Chem., 1919, 40, 129; ./., 1919. 843a. 

«» Ber. d^uUt. pharm. Ges., 1919, 29, 200; J., 1919, 386a. 

^ “ Chem. Soc. Trams., 1912, 101, 1775; 1919, 115, 933, 967 ; J., 1912, 669; 
1919, 7‘41a. ” J. Physiol, 1902, 29, 451. 
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Simple >*atuhal Bases. 

In the |)r('vi(nis rejtoii mention was made of K. Kendall H isola- 
tion of th\ ro.\in {fi- l.5.(5-tiiiodo-2-keto- l.ri.G-trihydroindolepropionic 
acid) the hormone of thyroi<l <»larid. Since then tlu‘ samt' aiitlior 
lias published a detailed description of the propeities of the substance 
and the process of isolation. It is als(» stated tliat the substance was 
sNiithesised by Osterlar^ in 1 1)1 7. and 't hat this work was repeated 
iuid confirmed in 1010. but no account of the ssnthcsis has yet been 
j)ul)lislicd. • 

Th vro.xm, in additimi t«) pibaarpine and tiMhdin, has lu’cn tried in 
(crtain a< iite cases of a\ian polyneuritis and foiiixl to atTord reliid, 
thou;.^h the resjionse was not of the same type as that j)rodiiced bv 
])rj‘[)aratioiis containing .vitamines.-^ This ob.sjM vation is to stnne ex- 
tent complementary to that of F. IJhlmann,-^’* who buind that on various 
tissues preparations containing vitamines e.xcrtcd nun li the sanu’ action 
as pilocarpine and choline. su< h action being likewise antagonised by 
at ropiiie. 

(f. Itarger and F. 'rutin-' have shown that 2 1.5-t rinit rotoliiene 
condens(*s with amino-acids, the latter becoming atlach(*d to the l>en- 
zene ring liy the amino group in replacement of a nilro-group. ^Phe 
leacticyi does not take filace with imino-groups. but occurs w'ith the 
free amino-groups of pejitides and thus alTords a nu'ans of ascertaining 
the coiiftitution of these substances, siiue on hvdrolvsis of their con- 
(lensatioi. products with t rinilrotoliKme only tliosi' ,imino-acid radicles 
which originally had fri'o amino-groups, will remain attached to the 
benzene ring. In the case of carnosine the <‘ondensation product on 
hydrolysis yields dinit rotolyl-/?-alaninc ; thus suj»porting the view first 
put forward by W. von fJulewitsch that carnosine is /7-alanylhis- 
tidine and subser|uently proved to be correct by L Jiaumann and 'P. 
Ingvaldscn's synthesis of the base by condensmg /?-iodo|>roj>ionyl 
•chloride with histidine. 

In confirmation of the vunv cxpres.scd pre\ iously,-^*’ ,1. J. Abel and 8. 
Kubota®' state that the oxytoxic ])riiniple of the hvpophy.sis is not 
specific to that organ, but is a substance widi'ly distributed in animal 
tissues and is probably histamine (/?-iminazolylethylamine). The latter 
was isolated from the pituitary tissue and the gastric and intestinal 
mucosa of the dog and was detected in liver tissue and in striated muscle. 

• 

Ann. RejyU, 191 8, " 5 , 451. 

./. Biol. Chetn., 1919, 39, 12.5; with Osterlxjrg, ihul.. 1919, 40, 205. 

n. A. Diit-cher, J. Biol. C/um., 1919, 39, 03. , 

-* Zeit^. Biol, 1918, 68, 419, 457 ; J.. 1918, 715a. 

Biochem. ./., 1918, 12, 402; J., 1919, 196a. 

-* Z. physiol. Chem., 1911, 73, 434. ” ./. Biol Chum., 1918, 36, 263. 

Cf. Ann. Bepts., 1917, 2, 492. J. Phatm. Exp. Ther., 1919, 13, 243. 

• • 
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K. K. Koessler and M. T. Hankc “nave published an account of the 
production of 'histamine from histidine by Bacillus coli communiSy 
in which they state that in presence of oxygen and in a medium con- 
taining liistidine, glycerol or glucose, and a suitable source of nitrogen, 
siuih as potassium nitrate or ammonium chloride, about 50% of histi- 
dine is converted into histamine. The quantitative work on which this 
i)aj)er is bas(‘d Inis been made possible by the use, under specified con- 
ditions, of the diazo reaction as a means of estimating either histamine 
or histidine colorimetrically,^^ a quantitative separation of the two 
bases being effected by extra<-tioii of the histamine with amyl alcohol 
from a solution containing 20% of sodium liydroxide. From a pre- 
liminary announcement it api)ears that work on similar but more 
comprehensive lines is also being carried out in this country under the 
ans[)ices of the Medical Research (‘ommittce.^^ 

In the course of an attcm])t to realise (lowland Hopkins’ suggestion 
that ])urinc derivatives may originate from histidine in the animal 
body, F. 1 j. Fyman and R. (I. Farglier have investigated the possi- 
bilities of prej)aring atnino-substitiitcd glyoxalinos by reduction of 
the corresponding nitro- and arylazo-derivatives. The latter, which 
foi’UI the basis of a colour reaction almost universally used for the 
detection of glyoxaline derivatives in biological chemistry (see above), 
are shown to be C-azo and not N-azo compounds as has hither'to been 
supposed. 

If. D. Dakin has devised a method of separating amino-acids 
juoduced in the, hydrolysis of proteins, which depemds on the continuous 
extraction of a neutralised, concentrated solution resulting from such 
hydrolysis, with hot butyl alcohol. The latter removes (1) ali])hati(i 
and aromatic, monoamino acids, which dei)Osit as the extraction pro- 
ceeds, (2) ]»roline, and (*1) peptide anhydrides (diketopiperazines) which 
remain dissolved in the butyl alcohol. Two other groups remain in the 
aqueous solution, viz. dicarboxylic acids and diamino-acids, and can* 
be. separated by precipitation of the latter with phosphotungstic acid 
or other means. The method has been applied to caseinogen, and it 
is ])ointed out that in this case the mixtule of amino-acids (Group 1 
above) which includes leucines, alanine, valine, phenylalanine, and a 
liltlc tyrosine, is obtained as a cream-coloured, granular powder, which 
is sui;.able as a base for nutrient media, \vith or without addition of 
try])tophan, and that as it is free from most of the amino-acids '^vhich 
yield ^;lucose in the diabetic organism it may have dietetic possibilities. 


=>■ J. *3iol Chem., 1919, 39, r>39. 

Jhid.y 497. =>* Ibid.y 521. 

Fifth Auntuil Repoit of the Medical Research Committee, 1919, p. 60. 
=*• Chem. Soc. Trans., 1919, 116, 217, 1015. 

^\Biochem, J., 1918, 12, 290; J., 1919, 196a. 



VINE CHEMICALS, MEDICINAL SUBSTANCES, AND ESSENTIAL OILS. 405 


GlTjcosides. 

Activity in the investigation of digitalis and its prote;in constituents 
shows no signs of diminishing but the position remains the same us 
already reported.®” 

This year's papers deal principtally with tlie .stability of digitalis and 
Its pre})arations under various conditions,®” or with methods for tlu‘ 
extraction of the whole of the active prlnci])les, or for the evaluation 
M the drug by chemical or })hysiological methods. 'Fwo papers by fl. 
Kiliani,'^ dealing with *se( ondary digitalis constitiu'uts, form the most 
imj)ortant contributions to the chemistry of the drug. 

Experiments in the breeding of ditferent races of foxgloves at (Cam- 
bridge have shown tliat the digitalin content is correlatetl with tlic 
external characters of smoothness or hairiness of the leaf.^- Accord- 
ing to (r. P. Koch and J. R. Butler ‘‘® the activity of digitalis is increased 
by about 17% when manganese suljdiate is a}>plied as a dressing to 
tli(‘ soil in which the drug is grown. 

W. Straub states that oleander leaves are 2J tiiuos as active as 
digitalis leaves and contain constituents which can l)e extracted by 
« ()ld water and arc similar in character to certain of those' [>resent in 
digitalis. ^ 

Thct well-known drug squills, which has lately come into prominence 
as a rat poison, has been subjected to a preliminary investigation by E. 
Bus(5hmajm.*^ 

The saponins form an interesting group of glucosides about which 
very little is known beyond the facts that their solutions in water froth 
on agitation and possess detergent properties. Some of tlieni, such as 
tligitonin, form crystalline compounds with (;ertain alcohols and many 
of them possess h®molytic properties. They find industrial a[»plication 
for producing foam in certain ty|)es of fire-extinguishers and arc some- 
times used in the textile industry as detergents. Occasionally they are 
employed for suspending oily liquids in water, and the use of such 
materials as Chinese tea-seed cake for destroying worms on lawns 
depends on the presence, of saponin. Certain drugs, such as senega, 
are also believed to owe such activity as they possess to saponins or 

^8 Ann. liepts., 1916, 1, 290 ; 1918, 3, 446. • 

J. M. Schmidt and F. W. Hcyl, Amer. J. Phurm., 1919, 91, 426 ; i, 1919, 
654a. H. C. Hamilton, J. Amer. Chem. Soc., 1919, 41, 125 ; J., 1919, 198a. 

*®“A. Tschirch and F. Wolter, Apoth. Zeit.^ 1918, 56, 469; J., 1919, 

386a. E. Berry, Pharjt. J., 1919, 103, 69; J., 1919, 654a. C. Manrifch, Ber. 
dents, pharm. Qes.^ 1919, 29, 206 ; J., 1919, 387a. Q. Joachinioglu, ibid., p. 170. 

‘‘ H. Kiliani, Ber., 1918, 61, 1613; 1919, 62, 200; J., 1919, 64a, 477a. 

Ath Report Medical Research Committee, CJd. 8981, 1918, p. 72 } 5<A Annual 
Report M.R.C., Cd. 412, 1919, p. 67. 

“ Amer. J. Pharm., 1919, 91, 211 ; J., 1919. 438a. 

« Arch. Exp. Pathol, u. Phtirmacol, 1918, 82, 327 ; J., 1919, 27a. 

Areh. Pharm., 1919, 257, 79. 
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similar substanccvs. In view of their growing importance it is interest- 
ing to note that E. Winterstein and M. Maxim have begun the investiga- 
tion of saponin-yielding materials with a study of soap-berries {Sapindus 
saporutria). These berries apj)ear to contain a mixture of complex 
glucosidcs, which can be gradually hydrolysed into a mixture of sugars 
{hexoses 45%, pentoses 15%) and sapogenins (33-35%). On brom- 
ination the foaming power remains unimpaired, but the haemolytic 
activity is lost and the bromo-derivativc inhibits the haemolytic action 
of other sajionins. 

Alfalfa saponin, according to C'. A. Jacobsen,*^ yields pentose, dex- 
trose, and a sapogenin on hydrolysis and differs from most saponins by 
containing nitrogen and in exhibiting no haemolytic activity. It is not 
toxic when taken per os though it causes severe local irritation and 
death when injei'ted subcutaneously. Its aqueous solution has a 
remarkably high surface tcnsif)n. The saponin of Plntfjcodon gramli- 
fhynm.y isolated by If. Oshika, is Incniulytic and toxic. According to 
A. L. Flohr ])ancrcatic lipase is activated by saponin, the influence 
exerted increasing with the concentration of the saponin up to 2% and 
then diminishing. It exerts a reverse action with castor seed lipase and 
in tjns case the etfect increases steadily with the concentration of the 
sa])onin. 

Kssential Oils. 

Among the publications of general interest on this subjei*t which have 
a])peared during t he year refereiu'e jnay be made to the address on the 
botanical distribution and characters of some odorous principles of 
plants delivered to the Washington Chemical Society by F. B. Power,®*’ 
and to the pajier by 'W II. Durrans,®^ in which an attemj)t is made to 
trace the relationship between chemical constitution and odour in com- 
pounds containing the three elements carbon, hydrogen, and oxygen. 
In this connection the author calls attention to the frequency with which « 
unsatisfied partial valencies or residual affinities, such as those due to 
the tetravalency of oxygen, occur in odorous substances and suggests 
that this may be the primary cause of the tidour. 

Considerable activity has been shown in devising methods for the 
utilisation of jj-cymene, the chief constituent of “ spruce turpentine,” 
now obtainable in considerable quantities as a by-product of the pulp 
industry. Cymene is readily convertible into carvacrol by nitration, 
reductran, and diazotisation, or through the mcc'osul phonic acid, and . 

*• Helv. Chim. Acta, 1919 , 2 , 195 ; J„ 1919 , 303 a . 

./. Amer. Chem. Soc„ 1919 , 41 , 640 ; J., 1919 , 176 a . 

** Jap. Med. Literature, 1919 , 4 , 20 . 

Arch. Neerland. Physiol., 1919 , 3 , 182 . 

J. Ind. Eng. Chem., 1919 , 11 , 344 ; J., 1919 , 337 a . 

“ Perf, EsaetU, Oil Rec„ 1919 , 10 , 104 ; J„ 1919 , 479a. 
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both methods are the subject of recent patents and papers.®- C^irvacrol 
is, however, in no great demand comniert ially and the work has been 
extended to find derivatives of industrial value. The ’most juomising 
of these appears to be amino-carvacrol (OH.Me.NIf 1:2: 1:5) 
which can he used as a photographic devehiperand isieaddv prepared 
from the nitroso-derivative. obtainahlr in almost ((uantitative yield 
by the action of sodium nitriti‘ on the phenol. Whilst it seems likely 
that the supply of carvacrol will soon, be in c‘\cess of the demand 
tjie reverse is the case witli tliMiiol, the demand for which is rapidly 
increasing owing to its use as an anthelmintic in the campaigns against 
ank\ lostomiasis now in progress in \arious tro]n<*ul countries. It 
seemed likely that the introdmtion of <-henopodium oil for this pur- 
]josc w'ould relieve the situation, but so far is tliis fnim lieing the case 
that clicnoiiodium oil h^s also risen greatly in price and towards the 
end of the year supplies were difficult to obtain, though attempts are 
being made to jirodiice the oik in new areas such as India and Java. 
In these circumstances it seems desirable that recourse should be had 
to other remedies such as /?-naphthol, eucalyptus with chloroform, 
([uassiin, male fern oil, etc., all of which have their advoiates among 
experts on trojucal diseases. It is possible, however, that c.ymene 
may also become available as a source of thymol since (’. K. Andi^ws 
has ju^tented a method of making it by nitrating aminocymene, the 
aiiiino-grou[>, protected during the nitration, being .sul>se(piently elimin- 
ated ; he nitrocymene so obtained is then converted into thymol 
tlirough the diazo-cornpound. 

A new source of thymol has been recorded from Japan, the oil from 
Mosla japonica yielding 50% of thymol : that from M . qrosserrata 
sields carvacrol. 

Another interesting Ja])anese oil is that from the leaves of Perilhk 
(•{friodoraj^^ which contains over 50% of citral The allierl plant P. 
anpita yields, according to (lattefosse, 55'\, of aldehydes, chiefly 
dihydrocuminic aldehyde, with an alcohol which may be identical vvith 
that of ginger-gra.ss oil. A Japane.se jdant yielding an oil rich in getan- 
iol (63*5%) is Pelargonium dcnticulatuni : P. r/mcco/c/n? and P. rndula, 

A. W. Hickson and R. H. McKee, V.S. Pat. 1260800; J., 1918. 631a 
Iiifl. Entj. ('hetn., 1918, 10, 982 ; J., 1919, 66a. ('. K. Andrew h, ibid.^ 1^18, 10, 

16.1; J., 1918, 48I)A. IT.S. J’at. 1314920; J., 1919, 813a. O. Aschan, Chcjn. 
ZfutP., 1919, T , 227. H. A. Lubs, ./. Ind. Eng. Chan., 1919, 11, 455 ; J 1919, 
478a, 795\. J. A. Aml'Jj’rand H. A. Lubs, U.iS. Pat. 1316823; J., 1919,*813a. 

* U.K. Pat. 1306612 ; ./., 1919, imA. 

K. Hoshino, J. Chem. Ind. Tokyo, 1919. 22, 357'; J., 1919, 877a. 

“ S. Furukaw'a, ibid., 1919, 22, 382 ; J., 1919, 877a. , 

H. Kondo and S. Yainagiichi, J. Pharm. Soc. Japan, 1919, 446, 263. 

Perf. Essent. Oil Bee., 1919, 10, 170 ; J., 1919, 663a. 

” S. Furukawa, J. Chem. Ind. Tokyo, 1919, 22, 83 • J ., 1919, 660a. 

1 1 . 
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also exaniiiied, yU*l<l oils of less value. A number of papers on new 
or little knowii sources of turj)entinc oil have also been published, those 
by O. Aschan includinfjr a resume of the chemistry of the terpenes. 

There seems to have l)een less activity than usual in the investigation 
of the constitution and reactions of the conijjonents of essential oils. 
Among tlic more ifit])ortant pa])ers of this type arc those on ketones 
of the ionone and irone ty])c by L. Huzicka/*^ who has also acconijdished, 
with V. Fornasir, a new synthesis of hnalool. which confirms 'rieinanrj 
and Seiunder's formula for this alcohol. Knoevenagel and his 
collaborators have published a long paper on tin condensation of citral 
with a(‘etoacetic ester. 

V. Sabatier, A, Mailhe, an<l (J. (Jaudion®- find that pinenc ])aKsed 
over finely divided copper at gives a 21"(, \ield of aromatic! 

hydrocarbons, including toluene, n/-xylene, cvmene, cumene, and 
1 noth y I et J 1 y I be n zone . 

Svntuktk: Dkuc.’s. 

During the year a number of papers have app«*ared dealing with the 
manufacture of synthetic* drugs and the organisation of research on 
this subject in this country*^** and in France,*^* the United States,®^ 
and Japan,®® 

///ypuoOV.v. 

In a ]U’evious report it was mentioned that hydantoin may be 
utilised as the nucleus of B\d)stanc es possessing hyjmotic properties, 
“ nirvanol ” (jdienylethylhydantoin) being a jiroduct of this type. This 
substance and its analogues can be i)repared by the ac tion of hypochlor- 
ite or hypobromite solutions on (1) (H'-arylalkylcvanoacetamide or (2) 
disubstituted malonamides. Thus “ nirvanol ” (1) c-nn be made either 
from phenvletliylcyanoacetamide (ll) or jdienvlethylmalonamide (111). 

(1) Pin .Nllf'O (II) IMu A^O-NIL (III) Ph .CO-NHa 

VX X'O-NH k/ CN Kt 

111 ft third iiatent the luethod is jjciu'fcilisi'd and it is claimed 
that alkylarylliydRiitoins may be made by condeusiiift substances 

si 

Y.»-Sliinosaki, i6n/., 191S, 21, TUlf ; ,1919, 22, 4.")1 ; J., 1919, 21a, 877a. 
O. Aschan. Chem. Zenfr , 1919, 90, 1 , 284. 28r> ; J., 1919. IISGa. 

IJflv, rhim. dr/a, 1919, 2, 144, 182, 3.>2 ; 1919, 303a. 

,7. pralt. Chem., 1918, ii, 97, 288. V 

•* Cotnptes rend., 1919, 168, 926 ; J., 1919, 439a. 

** F. H. Carr, J.. 1919, 259t; National Health Insurance Commission, 
Cmd. 183 ; 'J., 1919, 292r. 

A. Detoeuf, Chim. et Ind., Feb., 1919 ; J., 1919, 136r. 

•» J. Ind. Eng. Chem.. 1919, 11, 69, 167, 377. 

•• J., 1919, 269r. Ann. Rejit^-, 1917, 2, 479. 
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of the following three ^ types : Kir-(^(Njr-(H) Nlf ; 

RR' C(N]{ (’OOH)C() Nfr, ; Hir (’(XII 

Thecoinhinatioiiof (lisiihstituted hai hiturie acids with dialk-vlainines 
such as dinicthyhiiiiiiK* or <iictlivlaiuine is stateil to produce readily 
soluble conipouiids with oidianre<l hypiu*tic |)roperties.*'‘* 

IajcuI Aha t^thi tii s. 

There is litth* new work to record on local ainesl lietics. A. K. KA'er- 
(‘st finds that in ti^^i* |)reparation of diacetiuiaininc', an intermediate 
ie([Uiied in tlie nianiifai't lire of p-eiicaine. absorption of ammonia 
by acetone is fac ilitated by the prcMuice of ilry calcium cliloride, the 
yield being improved and the duiation of the operation mneh short- 
ened. 

In a recent paten't’' the pivparation of /J-biomoc't liyl y>-mt lo- 
benzoate, (dl^Rrd 'I I /()■(*()■( 'Jl pN( ),. is claiim‘d with a \iew to its use* 
in the manufacture* of “ novocaine. It is made* by heating a*y;-nitro- 
b(*nzoate with excess of cdliyh'iu' dibromide in presence of an amine, 
or tinely divided copja-r. as a catalyst. 'I'he bromo-este'r is then 
treated with diethylamine, and by subsecpu'iit leelin tion of the nitio- 
group “ novocaine ('Ha(NKt j riIyO-(‘()-(;iI , Nil , .11(1 is obtained. 

A. (_)gata"- has prepared a sc'iics of a- and /> aminoalkyl (aryf) ben- 
zenes with a sic'w to studying the relationship between tht*ir constitution 
and }>hysiological action, 'Die hydrochloinh's eif /7-amino-fi-|)henyl- 
octane <2/5-diphenvlet hylainine, a-phenvleth> lamine, benzvl-/?-phenyl- 
isopropylamine and /.wamylnvoliexylaminc showed a local amcsthetic 
action when applied to the tongue. 

•T. Morgenroth^® has jniblished a study of the influence of stereoiso- 
merism on aiuesthetic ac-tum ba.sed on the examination of hydro- 
cu])rciiie derivatives and their isomerides. Of the twr) steieoisomerid(*s 
nvoamylliydrocupreiiie (“ eucupine ’’) and /soam ylay/f/hydrocphnidine, 
the former is twdee as potent an anaesthetic as the latter. As the stnic- 
tural i.someride, cucu|»inotoxino, is also an aiue.sthelic it ajipears that 
this jiroperty is not dependent on the jiresence of the cpiinuclidine 
nucleus, since a great incfea.se in the potency takes place with tlie rujiture 
of the carbon-nitrogen linkage, eucujunotoxine being far more active 
than eucupine and forty to fifty times as tjowerful as cocaine.^ The 
autlior concludes tliat the trypanocidal, bactericidal, and ^a^sthetic 

** Chem. Fabr. voii Ifeyden, .A.-ti., (Jcr. i*at8. 309508, 310420, 310427 ; J., 
1919, 389a, 440a. '* ^ • 

F. Huffmann-La Roche & Co., Eng. Pat. Igg778, U.S. Pat. 1316047 ; J., 
1919, 233a, 848a. 

’® Chem. Soc. Trans., 1919, 115, 588 ; J., 1919, 655a. • 

The Abbott Laboratories, U.S.A., Eng. Pat. 121578 ; J., 1919, 268a. 

J. Pharm. Soc. Japan, 1919, 445, 193. 

Ber. deuia. pharm. Qes., 1919, 29, 233; J. Chem. Soc., 1919, 116, I, 300. 
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action arc coininon to the qiiiuotoxincs ami the original alkaloids, 
the dillerence in activity of ethylhydrocupreinc and cthylhydrocu- 
proinotoxine towards pneumococci l)eing cxcej)tional. Anaesthetic 
action is influem'od but not conditioned by space arrangement ; the one 
instance quoted to the contrary, viz., the sup[)OKcd difference in the 
action of benzoyltro])einc and benzoyl-\|r-tro]K‘inc,’^ is shown to be 
inaccurate. 

Antipfjidicfi. 

M. T. llogeit and J. Ehrlich have desr rihed tlie pre])arati()n of 3*5- 
dimethoxy-i-ethoxyacetanilide from the ethyl etlier of syringic acid. 
The latter is converted into the chloride and amide and thence by the 
Hofmann reaction to 3.5-dimethoxy-4-etho\yaniline which on acetyla- 
tion yields the corresponding acetanilide ; tliis compound exhibits 
marked anti] pyretic properties and is not more toxic than ])henacetin. 

J. T^herniac has ])rotecte«l the ])rc]iaration of hydroxyalkyl 
ethers of p-hydroxyacetanilide, by the use of monohalogen-hydrins. 
According to Jj. Thorp p-ethoxy-a-])romodiethylacetanilide, pre- 
])arcd by the action of an acyl halide of a-br(/mojlicthylacctic acid 
on p-cthoxyaniline, ])ossesses analgesic and sedative properties, which 
are al^ common to its analogues derived from other arylamines. 

2.2'-Thicnylquinolinc-4-carboxylic acid, CJljhsd yllsN-EOOlT, j)re- 
pared by M. Hartmann and E. Wybert,^”’ resembles and exceeds 2-phen- 
ylquinoline-4-carho.xylic acid (“ atophan ”) in analgesic properties, but 
on administration by the mouth or intravenously ])roduces in the 
animal a violet-red colour, which is persistent and ap])ears in almost 
all the internal organs. 


Orf/anic Compounds oj Arse]i}C. 

In the United States a number of pa])ers ' have been j)ublished 
dealing with the prei)aration of \vell-known arsenic compounds. 
Among these is a paper by \V. A. Jacobs and M. Heidelberger,®*’ who 
show -that in the action of arsenic acid on phenol some o-hydroxy- 
phenylarsinic acid is formed, in addition to the j;nrrt-acid, and may be 
isolated as a basic, barium salt, after the removaf of the para-acid as the 
sodium salt. 4'here are also [uoduced in small quantities /)/>'-dihydroxy- 
diph^iiylarsinic acid, and a substance which is believed to be the op'- 
isomeridl^. Tn the abalogous reaction df arsenic acid with aniline F. L. 

• 

Cf. yf Krankel, “ Dio Arzneimittel Synthese,” Berlin, *^912, p. 369. 

J. Amer. Chein. Soc.^ 19J.9, 41, 798. 

Eng. Pat. 120081 ; J., 1919, 27a. 

” U.S. Pat* 1279942 ; J., 1919, 28a. Helv. Chim. Ada, 1919, 2, 00. 

P. A. Kober and W. S. Davis, J. Amtr. Chem. Soc., 1919, 41, 451 ; P. A. 
Kober, ibid.^ 442 ; J. B. Conan t, ibid., 431. 

J, Amer. Chem. Soc., 1919, 41, 1440 ; J., 1919, 922a. 
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Pymaii and W. C. Reynolds®’ liad already sliown that small quantities 
of //ju'-diaminodiplienylarsinic acid are produced. *R. G. Fargher 
has now prepared from this acid by diazotisation and subsequent nitra- 
tion 3.3'-dinitro-1.4'-dihydioxydiphenylarsinic acid. On suitable treat- 
ment with sodium hyposulphite this acid yielded the corresponding 
dianiino-acid and 3.3'-<liamino-4.4'-dihydroxydiphenylarsenious hy- 
droxide. 'Ihe former on further reduction with hypophosphorous 
*iicids gave 3.3^3'^3'"-tet ramino-4. 1'.l". F"-tetrahyilroxytetraphenyl- 
r 1 1 arsine (NHj- ( c ^ 4 - CW 1 ) A s* A s: (HO* ( H 4 *X 1 1 .,) . 

Various metallic derivatives of “ salvarsan “ :ir(‘ under clinical trial 
and promising results have been obtained with “ silver salvarsan ’ m 
a series of 54 cases at Frankfurt, including vaiious types of syphilis, 
tabc's, etc.®® 

(J. (lii*nisa®‘* has juiblished some observations on In^xamino-arseno- 
beiizene, which has been known since 1913, and which yields a readily 
soluble siiljihamic acid, (NH. 2 );,OyH 2 ‘AK:As*(',,JL(NIL)^*NIIS(),|l, and a 
diethyl derivative, Nil Ft(NJI.,) 2 O«ll 2 *A*‘^-^>^d\,ll 2 (Ml 2 ) 2 ‘^G 10 t (“ ethyl- 
arsalyte These products are stated to lie not only thcuapeutically 
valuable, but to yield solutions which can be kept for long periods, wluui 
suitable pri'cautions, ajiparently realisable in piactice. are t.i^ciim. 

K, R. Raxter aial R. O. h\irgher®*"’ ha\«‘ desciibed naentiv the |)H'- 

/MI\ 

parati-m of 1 .3-benzodiazole-5-arsinic acid. ('Il< >( !,. 1 1 (•AsO,,ir.„ 

N 

and a number of its homologues, and the conversion of these into the 

< 01 responding arsenobenzenes. 

In the United States the Rockefeller Instituti* lias been giving 
attention to the preparation of derivatives of N-t)henylglycin(‘-/y-arsiiiic, 
acids in which the aromatic nucleus containing the arsenic radicle is 
attached to the a-ainino group of an rz-aminoacylamino side-chain, 
'riiere thus result .substituted ar.^inic aciil.s from which, by controlled 
reduction, the corresjionding ar.senoxides and arsenobenzenes ar« pro- 
iluced. The initial products are juepared by treating sodium yi-amino- 
phenylarsinic acid witC amides, ureides, or anilides of halogeiiated 
acetic acids or by the action of an amine on the methyl ester of N-])henyl- 
glycine-y;-arsinic acid. V'ariation thus depends on the nature of tlu^ide- 

< hains, and the compounds so *far juepared have side-chaiiffi of tin* 
following three tyjies. (J) •NH-CTIR-CO-NR^, (11) -NJIdl R-CO-NH- 

0 • 

Chem. Soc. Trans., 1908, 93, 1184. Cf. L. Benda, Ber., 1908, 41, 2371. 

Chem. Soc. Trans., 1919, 115, 982; J., 1919, 843a. 

Dreyfus, Med. Klinik, 1910, 15, 806. * 

Denis. Med. Woch., 1919, 45, 94; J., 1919, o98a. 

Chem. Soc. Trans., 1919, 115, 1372. 

W. A. Jacobs, W. H. Bro\%Ti, M. TIeidelberger, and L. Pearce, U.S. Pats. 
I280lft-1280127 ; 1919, 268 a. 



6^)2 


RKPORTS OF THE PROORESS OF APPIJED PHKMISTUY. 


CONIUI, (III) -NH-CIIR-CO-NITR", where R may be liydrogen, 
alkyl, or aryl, R' liydrogen or alkyl, and R" is an aryl radicle, with or 
without nuclear substituents. These compounds, which are stated to 
be ])otent tryjianochljil and spiroclueticidal agents, arc dealt with in the 
first tlin‘e patents. The next two relate to th(‘ reduction [iroducts and 
deal with (,\) the jirseiuixides, containing the group -AsO corresponding 
to amides and anilides (.side-chains I and 111 above) already referred to, 
and (B) the ars(*noplu‘nylglycine(>/.sarylainides produced by more« 
vigorous reduction, with hyj»o])hosphorous or hydriodii; acirl, of tlw' 
anilides (side-chain III) resulting in the combination of two molecules 
of the reduced substituted anilide through the group -As: As-. This 
last seiics of compounds is stated to be of greater therap(‘utical value 
than any of the initial substances. The last four patents (h'al with the 
production of soluble salts, the first three relating to sodium salts of 
the initial amides, urcides, and anilides and the last to salts, for exanijile 
with hydrochloric acid, of the arsenoaryl condensation protlucts. 

A number of other patents”^ relating to arsenical compounds have 
bemi taki'ii out in the United States of which that by W. (iriittefien 
describes salts of the alkaloid yohimbine with arsenic, methylarsinic, 
phen}4Ai*sinic, and otlun* acids, 'riiese are stati'd to be useful tln‘rapeutic 
agents, which unlike their components are devoid of any irritant qtfect 
in the intestines. 

('OMMEKCtAL SyNTIIESKS OF TIIK SIMPLER AlIPIIATIC (k)MPOUNDS. 

Hnhxjenaivd Com }Kmmls. 

Th(^ chlorination of open-chain hydrocarbons was reviewed somewhat 
fully in the two previous reports,''^” and as the work ))ublished since then 
deals mainly with details of methods it can be disposed of briefly 
The United States Bureau of Mines has issued a report stating that 
natural gas can be chlorinated in one operation by the use of catalysts 
having high adsorption values for chlorine, to yield chloroform, carbon 
tetracldoride, and hexaiddoroethane.”*'* Kurthcr details are given in 
a pajior by Cl. \V. Jones and V. C. Allison, freyn which it apjiears that 
suitable catalysts are “ war-gas cliarcoal,” steamed anthracite, and 
“ bacliite ” (a specially prepared carbon) : other forms of carbon, alone 
or iinjirei^natod with metals or metallic oxides, allow^ part of the chlorine 
to pass. Reaction begins at 2r)0'^ (\ and increases in intensity up to 
bOO"’ (\, after which carbon begins to be deposited. The proportions 
of the three jiroducts obtained dejiend largely on tTie relative nropor- 
tions of the eomponents of the gaseous mixture used. 

K. J. ()oc)islin, U.S. Pats. 12992U and 1299215; rf. J., 1916, 275; J. M. 
White, U.S. Pats. 131:1657 and 1297952 ; J., 1919, 795.<, 847a; M. Griittefien, 
ILS. Pat. 1305462 ; M. Guggenheim and K. Hug, U.S. Pats. 1308413 and 1308414 ; 
J., 1919, 659 Ann. Repts., 1917, 2, 468 ; 1918, 3, 430. 

J., 19*x9, 329r. j. Jnd. Eng. Chem., 1910, 11, 0S9 ; J., 1919, i99A. 
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H. T. Boyd®' cldonnatcs tiu* lower paratlins above methane by the 
use of liquid chlorine, tlu> vapours from the leaction bein^ then treated 
with gaseous chlorine in a s(‘parate chamber. Liipiid chlorine is also 
emploved by G. (). ('iinne'*- to convert ethybuie into the dichlonde, 
the hydrocarbon bein^ used in either f^aseous or liquid form. The 
ethxlene can be piuilied throujrh the mereiiiy i‘om|H)und formed when 
tlie f^as is passed into a solution of a luerenrx salt. Propylene uiuh*r 
wimilar conditions yields the diehloride. 

‘.According to \’. J. *1 larding, br'ck, pumi<'e, sand, coke, charcoal, 
ferric oxide, alumina, and magnesia, heated to 50 " 150'^’ C\, act as cata- 
lysts in the chlorination of olefines to di<‘hloroparattins. 

Tetrachloroethane, prepared by passing a mixture of chlorine and 
aeetyl(‘ne over heated iron filings and quartz, yields trichloroethylene 
on treatment with ammonia and w'ater.®' \'. R. Kokatnur®-’ has 
examined tht‘ infliUMiee of catalysts on the ehlonnation of hydrocarbons 
by passing eldoiine into acetylene tetrachloride containing vegetable 
charcoal, animal charcoal, or metallic iion Hexaeliloroidhane is the. 
only pioduet formed, though when ehloiination is attempted with 
aluminium chloride or’ bleaching pow'der the tetrachloride is partially 
(■onverti'd into ua-s^/z/oatetraeliloroethane. 

.1. •Fever has published a study of the electrolytic preiiaration of 
<hlorofoim under various conditions, es])ecially in solutions of alkali 
and aiicaline-earth chlorides. 11. 11. J)ow' has ]>rotect(^ a ])rocess 
for pre|>aring chloroform by the reduction of carbon tetrachloride, 
riu' latter has also been used as a sourci* of carbonyl chloride by heating 
it with sulphuric anhydride or jiyrosulplnuic acid,®*^ or, according to 
.Mauguiii and L. J. Simon,®® ordinary sul])huiic. acid. If. B. Weiser 
and G F. AVightmaii state that carbon tetrachloridi* is decomjiosed 
into chlorine and tcdrachloroethyleiie at temperatures as low as (!., 
but the best vield of the latter is obtained at 1300 ’- 1 '10()° (!. The 
products require to be cooled rapidly to minimise the formation of hexa- 
c Ido roe thane. • 

K. Adams and A'. N'oorhees have mollified \Valk(*r's method for the 
})rej)aration of alkyl ioefides to make it suitable for the production of 

U.S. Pat. 1293012 ; J., 1919, :104a. • 

U.S. Pats. 1315.545, 1315541, 1.315547; 1919, 547a, .548\. ^ 

Eng. Pat. 126511 ; 1919, 513a. 

Comp, des Prod. Chun. d’Alaie ft de la Cuinargiif, Eng. Pats. 1.32755 aiifl 
132757 ; J., 1919, 54A. • 

*5 J. Avier. Chem. Soc., 1919, 41, 120; ./., lOVf, 199a. 

•• Z. Electrochem., 1919, 25, 115 ; J., 1919, 599a. 

U.S. Pat. 1311329; J., 1919, 740 a. • 

•• V. Grignard and E. Urbain, Comptes rend., 1919, 109, 17 ; J.. 1919, 574a. 

•• Ibid., p. 34 ; J., 1919, 575a. 

J. Phys. Chem., 1919, 23, 415 ; J., 1919, 655a. 

W, Amer. Chern, ^oc., 1919, 41, 789 ; J., 1919, 478a. 
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considerable quantities of methyl, ethyl, propyl, n-butyl, and woamyl 
iodides. 

A number of patents have been taken out dealing with plant or details 
of pro(te.sses for the nianufacture of chlorohydrins by the interaction of 
chlorine and water (liquid or vapour) with olefines from various sources, 
including natural gas. Others, having the same object in view, 
utilise the action of hypochlor«us acid on olefines, the variations being 
chiefly in tJie mode of producing or applying the acid,^^^ whilst in one 
case the change is efTccted by the /iction of a reducible chloride on the 
ap*propriate olefine. 

Alcohols. 

Much of the work on alcohols published during the year relates to 
their prcjduetion by fermentation, butyl ah ohol and glycerol being the 
chief subjects of these communications. I?. Adams, O. Kamm, and 
C. S. Marvel state that terl. amyl alcohol can be prepared in a yield 
of 80 to tK)% by the addition of amylene to sulphuric acid containing 
ice. The amylene is made* by heating amyl alcohol with sulphuric acid 
to vigorous boiling under a reflux condenser kept at 60®- 1)0° C. to per- 
mit tlj 4 *, crude amylene to distil, leaving in the flask amyl alcohol and 
/.soamyl ether. A better yield of the hydrocarbon can be obtaiiiQd by 
a modification, which is fully described in th(‘ original, of [])atieff's 
method, using alumina as a catalyst. 

K. P. McKlroy prepares glycols by electrolysing a solution of a chloride 
under oxidising conditions, the solution being ke[)t saturated with an 
olefine in pnssence*. of an oxygen-carrying catalyst. For the same 
purpose (\ Weizmann and E. G. Bainbridge suspend dichloropar- 
aflins, having the chlorine atoms attached to two difTerent carbons, 
in water containing aluminium hydroxide, calcium carbonate, borax, 
or sodium carbonate and heat the mixture in an autoclave at l(K)®-20()° 
C., when partial conversion to the corresponding glycol occurs. 

* Aldehydes, Acids, and Ketones. 

For the production of formaldehyde by pa.ssiilg methyl alcohol vapour 
over a heated catalyst G. (\rlvert has patented a})paratus, which can 
be u^pd for manufacturing purpo.se.s or in a small portable form for disin- 

" K. P. McElroy, U.S. Pat. 1295,339 ; 1919, 339a, 479a ; B. E. Eldij-d, 

Eng. Pat. 113954; J., 1919, 512a; J. M. Monesa, U.S. Pnt. 1.308763; J., 1919, 
667a. • • 

K. P. McElroy, U.S. Pi^t 1308796 ; J., 1919, 658a ; T. and E. H. Kerfoot, 
J. C. Irvino, and W. N. Ilawortli, Eng. Pat. 128635 ; J., 1919, 617a. 

K. P. M«Elroy, U.S. Pat. 1316229 ; J., 1919, 847a. 

J. Amer. Chem. Soc., 1918, 40, 1950. 

U.S. Pat. 1308802 ; J., 1919, 658a. 

Eng. Pat. 131628 ; J., 1919, 846a. 

'OB Eng.,Pats. 126479 ; 1919, 611 a, and 132120 ; J., JIQIO, 794 a. 
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fectioii. In the second patent, apparatus on a similar })lan is de.scribod 
for the general preparation of aldeliydc's from alcohols by the use of 
co])per gauze as a catalyst. K. A. Hofmann and II. Schibsted 
have been unable to obtain more than a 4% yield of forniald(*hyde* by 
the reduction of formic acid under the most varied conditions, but have 
had more success \Wtli metallic formates, the yield of aldehyde depend- 
ing on the particular formate used, the coytrol of the secondary reaction 
represented by the equation CII 2 O ^11., f ('0, and the a\oulance of 
deoomposition of the aldehyde by water. Zinc formate' gives the be.st 
yields of formaldehyde and methyl alcohol ; in otluT cases the metal- 
liferous residues react with the formaldehyde giving methyl alcohol 
and formic acid or even acetone, furfuraldehydc. and carbon. 

Processes for the conversion of acetylene into acetaldehyde as a 
ste]) in the production of acetic acid and eventually of acetone were fullv 
re\ie\ved in a previous report. ]\[any pat«*nts on this snbjc'it. publi- 
cation of which has been ih'layed for military reaMUis. ha\ (‘ now become' 
.nailable and some of them give information i»f consiih'iablc inti'rest 
on details of the methods used, though no new ])jocess of imjiortanci* 
lias been disclosed. In the hydration of acetylene by tlu' use of a mei- 
curv catalyst the latter gradually loses its activitv and various matAiods 
an' si^gc'sti'd for its revivification. Messrs. J. < 'rosfield and Sons. 
Ltd., and T. P. tlilditch have three patents on this subject all (h'jiending 
on the sc of oxidising agents. In the first of these manganic acid, 
Itcrmangi: me acid, or a salt of one of thesi* acids is (‘luplovi'd. in the 
second hydrogen peroxule, and in the third various peroxid«*s such as 
lead jieroxide, red lead, cerium dioxide, ami mangaiu'sc' ilioxide.*'* 
The diflicultv is also dealt with by passing an electric current through 
the liipiid. a sjiecial form of apparatus being used to facilitate this 
«»p(‘ration at .my desired time."- In a third method tin* difficulty is 
avoided by a vacuum device to ensure rapid removal of tlu* aldehyde, 
so [ireventing its action on the catalyst with the formation of by- 
products to which the inactivation is attributed."^ • 

The hydration of aci!tylene may also b(* achieved by pa!?sing the gas, 
largely diluted with steam? through asbestos impregnated with molybdic 
acid and heated to 600° 

D. L. Chapman and W. J. Jenkins have isolated a compound of 
acetylene and mercuric chloride to which they attribute the TTirmula • 

Ber., 1918, 51, 1398; 1919, 7.S2a ; cf. J. A. (liriRtiaii.sen, U.S. Pat. 

1302011; J., 1919, 8771 Ann. liepUf., 1910, 1, ?71. 

Eng. Pats. 124702, 125926, 131084; J., 1919|^388a, 440a, 740a. 

Soc. Uhem. Ind. Basle, Eng. Pat. 130138 ; J., 1919, 695a. 

Comp, des Prod. Chirn. d’Alais et dc la Camargue, Eng. Pat. *130650; J 
1919, 740a. 

Deutsche Gold- u. Silber-Scheide-Anstalt, Eng. Pats. 107584 and 107585 ; 

1919, 845a; cf. Ann. Bepts., 1918, 3, 432. 

OHem, Soc, Tran^.^ 1919, 115, 847 ; J., 1919, 655a, 
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HgCl'CH-.CHCl and which they regard as the first product of the inter- 
action of acetylene and mercuric chloride in acetaldehyde formation. 

In the formation of othylidene diacetate by the action of acetylene 
on acetic acid, absorption of the gas is found to be facilitated by the 
presence of m(*rcuric acetate and cither an aromatic or aliphatic sul- 
phonic acid.*’^ The diacetate, as already ])ointod out,'^^ yields on 
distillation acetaldehyde and acetic anhydride and this action is assisted 
by the ])resence of suitable catalysts such as sodium pyrophosphate, 
rnetaboric acid, and sulphoacet;c acid.’’^ * • 

According to G. 0. (’urine acetaldehyde may also be obtained by 
passing ethylene into a solution of a mercury salt, the compound 
produced being then subjected to anodic oxidation and the acetalde- 
hyde formed removed by continuous distillation ; if the oxidation is 
prolonged acetic acid is produced. 

The oxidation of acetaldehyde obtained in these various ways is 
accom])li.shed by air or oxygen, the chief differences in the patents on 
this subject lying in the apparatus or means adopted to bring the alde- 
hyde quickly and completely into contact with the oxidising agent. 

The last stage, conversion of the acetic acid into acetone, is also the 
subjipt^b of many patents. According to N. V. Sidgwick and B. Lambert, 
a practically quantitative conversion into acetone and diethyl Jketone 
takes place when the vapour of acetic or propionic; acid diluted with 
steam is passed over pumice stone, on which manganese dioxide has 
been deposited, heated to 350° H. A. Morton us(‘s for the same 

purpose a catalyst containing manganese, and G, 0. Curme passes 
acetic acid vapour mixed with other vapours over heated, finely divided 
iron. ^23 \ general account of the manufacture of acetone, starting 

with calcium carbide, as carried out at the Shawinigan Falls Works in 
Canada, has been published by II. W. Matheson and a resume 
of a similar account by F. T. Sterne is also available.^-''* 

A considerable amount of attention is also being given to the manu- 
facture of acetic acid derivatives, including the anhydride, chloride, and 
various alkyPesters. A method for the ])reparation of acid chlorides de- 
jiends on the reduction of the jirojiortion of sulphur specified in the Gold- 

Soc. Chim. des Usincs du RhOne, Kng. Pat. 112765 ; J., 1919, 23.1a. 

A%n. 1910, 1, 275. 

Soc. Chim. des Uaines du Rhone, Eng. Pat. 131399 ; J., 1919, 84flA. 

““ U.fl. Pats. 1316543 and 1315{>46 ; ./., 1919, 846 a. 

H. Dreyfus, Eng. Pat. 130035; J., 1919, 739a. ^-oinp. de.s Prod. (’’him. 
d’Alais et de la Camargue, Eng. Pat. 130051 ; J., 1919, 739a. 

Eng. Pat. 14086 (1916); J., 1919, 304a. 

U.S. P^t. 1316625 ; J., 1919, 847a. 

U.S. Pat. 1316644 ; J., 1919, 847a. 

Canadian Chem. J.. 1919, 8, 208; J., 1919, 793a; c/. H. W. Matheson, 
Eng. Pats. 132667 and 132658 ; J., 1919, 845a, 846a. 

E. (T. Sterne, J., 1919, 413R. 
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acbmidt method^^® for anhydrides, and proceeds according to one or both 
of the equations : (1) 2Me CO,Na + 8 + 2CI.,=2Me rOrU 2NaCl + SO, ; 
(2) SMe’CO-iNa + S f . 3 (.M 2 = 3 Me*CO(M I- .‘iNaCl + SO3. Sodium may 
be replaced by other alkali or alkaline-eai^h metals and acetyl 
by any other organics acid radicle, c. 7 . butyrii*. or benzoic. In a 
.sub.sequent j)atent it is stated that the absorption of chlorine proceeds 
tnore rapidly in presence of 1 % of organic or inorganic esters, ])henol 8 , 
et^iers, aldehydes, hydrocarbons, or acetals.*-^ In another patent the 
martufacture of acetic atihydride or chloride by the action of chlorine 
on a mixture of phosphorus and an anhydrous acetate at temperatures 
below 50*" (\ is j)rotcctcd. Anhydride is the chief product when 
chlorine (106*5-1 77-6 parts) is passed into an intimate mixture of red 
phosphorus (31 parts) with anhydrous .sodium acetate (492-656 parts) : 
with less acetate acetyl chloride [>redominates. The method can also 
be used for other acid anhydrides and chlorides.’-^ A number of pro- 
ecss(*s for the preparation of alkyl e.sters of aliphatic acids have been 
l)iitented.^‘^® 

Knyr. Pat. 2r>43:J (190S) ; ./., 1910, 112. 

T, H. Durrans and A. Beakc, Roberts & Co., Ltd.. Kng. Pat**. 128270 and 
i:i0:}99 ; 1919, O.jTa, 739a. * 

128 t.«H. Durrans and A. Boakc, Roberts & Co., LUl.. Kng. Pats. 128282 and 
131379; J., 1919, 657a, 846.a. 

'=“G. C Oberfell and If. T Boyd, U.S. Pat. 1.302583 ; ./.,1919,554 a. A. Boake, 
Hoberts A Co., Ltd., T. H. Durrans, and W. K. Kills, Kiig. Pat. 131088 ; ./., 1919, 
710 a. J. Grolea and.!. L. Weylcr, Kng. I*at. 131678; ./., 1919, 794 a. 
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Hv IIaVVIONI) K. (iROWTIlKlt, A.M.('/r., 

7W‘/i n teal Chemist, Stoel'/tm f . 

Thk })(‘rio<l undor review in the present report, he^iimin^, as it did, 
practically siimdtaneously with the cessation of hostilities, lias wit- 
nessed the luiblication of results of a large amount of work carried on 
during the war ; the apparent progress in pliotograi)hii‘ processes is 
therefore greater than a strict consideration of the work carried on during 
the review period woidd indicate. 

'riie first effect of the peace conditions ap])arent to an outsider was 
theWduction in price of sensitive materials from the lua.vimum which 
they had attain(‘d shortly before the armistice. 'Phis effect, foupled 
with the removal of oflicial restrictions on general outdoor photography, 
was popularly received, and led to an immediate general revival of 
interest. 

So high was tlu‘ level at which manufacturers kc'pt the quality of 
materials during the war, notwithstanding the great difliculties which 
were encountered in securing suitable base materials -glass, pajier, and 
the like- that little if any improvement has been noticed in their 
post-war productions. True, glass has been perhajis not so variable 
in thickness, and the variety in styles and weights of paper bases per- 
hniis somewhat larger, tiwing no doubt to the removal of “ control,’ 
but* for aveiage work it is almost iinjiossible to detect whether sensitive 
material at [ucsent on the market is of “^ore-war,” “ war-time,” or 
” post-war ” manufacture. The maintenance of such standard can 
only have been achieved by meticulous attention to details in all stages 
of**the manufacturing operations, and the communication by W. (\ 
' Mann*^ indicates the methods which have been adopted to overcome 
the desensitising etfects of salts of cojiper and iron present in the p*aper 
base or the baryta substratum, ('heaper and inferior base can thus be 
used with impunity. ^ 

The adv.ance in price of silver has continued, and should its present 
price of over 6s. per ounce be maintained a revival of interest in the 
light-sensitiveness and the adaptability to photographic use of salts 




1 W. C. Mann. Phot, J., 1919. 69, 184; ^...1919, 654a. 



PHOTOGRAPHIC ICATERIALS ANT> PROCEfSSKS. 


000 


i»f other metals may ho expocteil. Altlioupjh tlio actual weight of silver 
ill the ])lu)lograj)hir emulsion is relatively insigiiilicant, attention might 
be profitably directed to the simplification of the process for its recovery 
from used “ fixing ” baths, into whicli the bulk of the silver turned out 
as an emulsion finds its way. The present process of precipitation as 
suljihide, by tlie actioikof liver of sulphur, has several drawbacks, not 
the least of which is the sludge form of the preciiiitate. With electri- 
city so generally available, it is somewhat surjuising that an electro- 
lyse process for the deposition of silver as such, has not engaged the 
attciiition of experimenters. Whether thiosul|)hat(‘ would be a suitable 

fixing agent when such recovery juocess is ( ontem]>lated. is doubt* 
fill, but the subject is worth attention. 

The ])Osition with regard to other chemicals used in emulsion making 
has bi'cmue somewhat easier, and apart from the variability in the qual- 
ity of gelatin, conditions of supply are reverting towards the normal. 
The sujiply of developing agents is, speaking generally, overtaking the 
demand. Tliesc circumstances, acting in conjunction with the heavy 
^locking by dealers of these substances towards the end of the war. 
have led to considerable reductions in jirices. The prices demandeil an* 
still high, however, and tlie consumer has to find what comfort he can 
m the fact that the jiresent-day developers arc undoubti'dly of a N#|tly 
sii|)erioj- (juality to those available i^i the earlier stages of the w^ar. 

It cannot be denied that as far as mctol and amidol an* concerned, 
the Ihiti h manufacturer is supplying material as good as the b(‘st pre- 
war German products, and, provided economic competition does not 
act unduly against him, he should prove himself a serious competitor 
un the world’s markets. In spite of the popularity both in this country 
and America, enjoyed by p-aminocresol, under its many trade names, 
there seems to be a considerable demand for the genuine metol. Where 
preference for the latter product is shown, it can generally be attributed 
to the fact that the base is more soluble and that consequently more 
C oncentrated “ stock " .solutions can be jirepared when a carlmnate 
IS used as the alkali in the developing bath. The jmeparation of matol 
has engaged the attention of many workers during the war, but tlie 
only published results ^ h^ve taken the process little further than it 
was detailed in German ])re-war literature. 

The publication of R. N. Harger’s retiults, the lucid manner in whWh 
Giey are detailed, and the dedication of his patent to the public^ must , 
he a«K*redited as an act worthy of emulation. A study of the patent 
•literature referring to ^developing agents leads to the conclusio* that 
the numbA* of such compounds is legion. The^najority of them, how- 


" U. N. Harger, J. Arjier. Chem. Soc., 1919,41,270; J., 1919, 234A^ U.S. Pat. 
1207685; J., 1919, 406a. See, however, A. Lapworth, Eng. Pat. 132566; J., 
1019, 847a. 
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ever, arc so similar in oljaracteristics that there does not seem to he 
any advantage in adding to the number already on the market. 

The preparation by H. A. Lubs of ;>amiiiocarvacrol ® and its 
examination as a developer is perhaps justified, as its manufacture 
would oiler an outlet for hitherto waste material. It is to be regretted, 
however, that the develoi)mcnt characteristics. of this and the other 
compounds jjrepared were not more fully described, for without careful 
experimentation and detailed [)ublication of the results obtained, not 
only is it imjaissible to come to any just conclusion as to the valuer of 
the product, but the formulation of theories on the influence of rea^ive 
‘and subsidiary substituent groups (side chains) is delayed. 

'Phe manufacture in this country of dyes suitable for use as colon r- 
siMisitisers is still in the hands of a University laboratory staff, although 
it is to be expected that the publication, in America, of details of the 
laboratory prc[)aration of ])ina(‘yanols and their intermediates * will 
lead to some competition. Conditions which must be fnllillod in ordei 
to render the formation of this (piinocyanine possible, have ])(»en studiisl 
byO. Kischer.*'* He states that formaldehyde need not be em])loyed. 
provided air or other oxidising agents be present. The position in this 
i)raneh of the art, i.e. colour sensitising, is still far from satisfactory. 

communication to the Iloyal Society by J- W. Nicholson® on tlu' 
distribution of energy in spectra, in which Kwi'st’s method fo^ deter- 
mination of the extinction boundaries^ was found to be of great value, 
is a sorry reminder of the immature condition of affairs. The band of 
insensitiveness in the green, which is characteristic of all panchromatii 
plates, rendered it necessary to refer all measurements, other than thos(‘ 
of contiguous or nearly contiguous lines, to a photographic reproduction 
of the iron arc spectrum in which the distribution of energy has becJi 
accurately determined by other means. Inconveniences attendant on 
this procediu’c and the complication introduced by the operation of 
SchwartzchihTs law would disappear if a panchromatic ])late having 
no minima of sensitiveness could be prepared. The urgency for tlu* 
ju-cduction of such a plate increases every day, as our ideas of the com- 
position of matter are becoming increasingly dependent on spectro- 
scopic research. When the importance of ftie spectroscope in astrono- 
mical research is also taken into consideration, it cannot but be admitted 
thut this is the appointed time for the concentration of the minds of 
those* who are responsible for progress on the j>roblcms appertaining to 
the monochromatic rendering of colour values. ► 

A Wiluable contribution by F. F. Renwick® trikes us a step forward- 

K 

3 J. Iml Eng. fhtm., 1919, 11, 4r>5 ; J., 1919, 796 a. 

• s^bid., 1919, 11, 403 ; J., 1919, 45eA. 

‘ J. prakt. Chevi., 1918, 98 , 204 ; J., 1919, 199a. 

• Nature, 1919, 108, 495. ’ Phot. J., 1914, 64, 99. 

» Phot. J., 1919, 69 , 168 ; J.. 1919, 440a. 
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ill the correction of the shortcomings of even the boat jianchromatic 
jilate at prescmt availahlc. aiul th*e issue by the Ilford Company of view- 
ing screens, by means of whi< li a contrast rendering of any coloured view 
on their panchromatic plate can be observt*d visiiallv, places a new 
power m the hands of the ]>hotographer. Interposition of a “damp- 
ing ■■ filter can scarcely be regarded as an iileal operation m sjicctral 
photograj)hy, however, especially when regions well beyond the visible 
spectrum, are under investigation a seh;ctive absorption of the colloid 
cannot be disregarded in tins case and the only way out id the dilli- 
riiky is the jiroduction of an emulsion, the spectial sensitiveness of 
winch is constant throughout its imtire lange • 

The work of W. F. Meggiis and (\ Kiess •' indicates tlial success in 
tins matter may be contemjilated with assurance, albeit ii'st'arch of a 
laborious nature will have to be undertaken. 'Phe examination by F. 
Kropf of the colour-sensitiveness of dilTerent silver salts emulsified 
in gelatin is valuable as indicating that little advance is to be (‘Xjiected 
hy the use of salts of silver other than the commonly used halides. No 
further work on the mechanism of dye sensitisation has been recorded, 
but it is perhajis worthy of note in this connection, that the new dye, 
w'lni h is the subject of a ])atent by F F. Renwick and (). Hloch," and 
also Methyl Violet, wliich was found to be an elTective sensiti.ser»);y V. 
Voshi^la,’- are of analogous constitution to already known sensitising 
dyes, and are definitely known to form lakes witli silver iodide.'® 

The •haracteristic property of lakii formation is being studied with 
other objects in view' than that of sensitising, namely, dye-toning of 
positive images which are to become components of photographs in so- 
called natural colours. Thus, the conversion of silver images into silver 
iodide as the preliminary stej) in the operations has been discarded by 
.1. 1. CTabtree and A. Hamburger in favour of the formation of 
cojiper ferrocyanide, and by F. E. Ives who prejiares a rni.ved bleached 
image by treatment with a solution containing one part (‘ach of potas- 
sium ferricyanide and chromic acid in I2ff jiarts of water. In this 
latter case use might be made of the absorbed chromii' acid whv^h is 
ju’p.sent in the bleached image for actual dye formation by its reaction 
upon suitable intermediates. 

The application of such toned images to colour cinematograpliy has 
not .so far been considered of much importance.'^ the general •pre- 
ference of most experimenters hi this direction ajipearing t^ be the, 

■ 

' V.S. Bureau of Standard Sci. Paper 324 ; J., 1919, 200a. • 

PhoJH Korr., 68, 33 ; 1919, 696a. 

'' Eng. Pats. 133769 and 133770 ; J., 1919, 920a> 

Mem. Coll. Sci. Kyoto hup. Univ., 1918, 3, 69 ; J 1919, 28 a , 

Compare Ann. Repts., 3, 460. U.S. Pat. 1306962 ; J., 1919, 602a. 

“ Eng. Pats. 123786 and 123787 ; J., 1919, 304. *« J., 1919, 66a. 

Soe, however, Eng. Pat. 119864 ; Brit. J. Phot., 1919, 60 , Col. Sup., 38. 
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and Hiniplor plan of projection of the positives of the colour 
sensation images through suitable screens. In America a fair amount 
of attention is ^till being given to the perfection of colour projection in 
(anernatography, and the ])atent of D. F. Comstock which endeavours, 
by the use of suitably screened printing lights in making the positives, 
to correct the false gradation consequent on equal development of nega- 
tives made through dilTerently coloured “ taking screens, is indicative 
of the refinements which are, thought to be worthy of consideration, 
(’omstock’s observations appear, however, to be somewhat at variant 
with those previously referred to.‘-’ . • 

The objectionable colour flicker which characterises existing methods 
of colour cinematogra])hy has been studied by J. Shaw, who has been 
granted a patent for a six-col(»ur ])rocess calculat«*d to reduce this 
drawback. 'Phe avoidance of large colour gaps in the sequence of 
taking and also of ]>rojcction is the essential feature of the process. 

fn connection with colour j)rocesses not directly conc'crned with cine- 
matography jjrogress is slow and confined to details. F. K. Ives has 
taken out a patent for a means of improving the register of images 
obtained in his j)roces8. A single exposure is made using two sensitive 
emulsioi\s in contact ; one emulsion, insensitive to red, is coated on a 
two-t(ih)ur mosaic screen, both (‘olours of which transmit red light, and 
the otlu'r is a plain red-sensitive member on the surface of w^Jich a 
screen is formed by staining with a suitable dye, the composite screen 
member being towards the lens. From the two-colour composite 
negative thus obtained pink and yellow’ positives are printed, using 
green and blue printing lights respectively, and from the red sensation 
negative a blue-green positive is prepared. These positives, which 
preferably take the form of dyed gelatin reliefs, are combined to form 
the tliree-colour print. Whilst this process exhibits undoubted advan- 
tages over existing methods of colour print production, there does not 
seem much likelihood of its general adoption for colour transparency 
work. As recently improved by M. Meugniot -- the Lumiere process 
is available to the tyro, w'ho can be certain of producing excellent 
transparencies thereby. 

A modification of the Joly process wliich aflows of the production of 
coloured enlargements has been worked out by S. II. Williams who, 
in his ordinary practice of the process, obtains the composite print 
,by supAposition of bromoil prints. 

An entirely new departure in the production of coloured positives 
is foreskiadow'cd by H. Soar’s observation twiat an ammoniacal 

U.S. Pat. 1283087 ; jf, 1919 , 234 a . ^9 Ann. 3, 462 . 

Ihig. Pat. 126220; htil. J. Phot., 1919, 66, Col Snp., 26. 

U.S. Pat. 1306904 ; J., 1919 , 602 a . 

“ Brit. J, Phot., 1919, 66, Col Sup., 37. 

«* Eng. Pat. 127683 ; J., 1919 , 664 a . 


*3 Phot. J., 1919, 69, 88. 
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copper solution containing potassium bichromate when exposed to light 
deposits particles the colour of which when viewed ,by transmitted 
white light is tlie same as that of the light which caused their precipita- 
tion. This process, like that of Lipjunann. should nut necessitate the 
use of a correcting filter during exposure, a circumstance (‘oinnion to all 
orthochroinatic, j)anchroniatic, or colour proce.s.ses at ])rescnt in use. 

I)e])endence on (Jerinan dyes for making these filters is no longer 
riecessary, for in addition to the piepararti)n of satisfactory substitutes 
iipthis country, the yellow ilye wmked out in the Kastman laboratory 
shrfvvs an absorption \N’itli rather sUirptu- < ut about 1500 .\.lb thiyi 
cither “ Filter Yellow ” or Tartrazine. Filteis made with the new dye, 
which is ])repared by the interaction of plu‘nvlhydrazine-p-carboxylic 
a( id and glucose, have been used with satisfaction by the American Air 
Force and exhibit a liglit^fastness suiieiior to those made w ith any other 
dye except Filter Yellow, to which latter they aie only very slightly 
inferior. 

'Fhe part which [)hotogra])hy has ])layed in the late war has been one 
of prime importance; in fact, in conjunction with the air arm, it might 
i(‘asonal)ly be considered to have be<‘n a deriding factor. 'Phe assist- 
aJK e rendered in cartographic survey, in the “spotting” of eiUMuy 
positiojis and movements, in securing definite evidences of the etfS'Tive- 
ness o4 raids by air, land, and sea, and in [uopaganda w'ork amongst 
those at home, has been eloquently testified to by those best fitted to 
exf>re.ss .i n ojunion in the matter. When it is recollected that in this direc- 
tion, perii.ips to a greater extent than any other, wc were unprepared, 
ihe achievements of the [)hotographic .section .seem almo.st increrlible. 

At the commencement of ho.stilities a stray j)hotogra[)hcr was taken 
u|) lu're and there as an obsei\(*r ; he u.sed a camera- more often tlian 
Mot fitted with a lens of emuny origin wIuj h r<Mjuin*d both hands for 
Its manipulation and with good fortune he l)rought back .some informa- 
tion of a more or le.s.s reliable nature. 

The combined efforts of instructors and wuikers, of opticians and 
camera designers, of plate makers and paper makers, of scienti8t.s *and 
handy-men brought tiling.*^ to such a state of j)erfection that at the time 
of the armistice a veritable swarm of “ spotting ” and “ integrating 
eyes “ took the air daily vvitli the regularity of the clock and, unmasking 
camouflage, returned with information which, placed before General 
Ifeadcpiarters within an hour or two, provided tlie key to subsequent * 
opeftitions. From 40 negatives for the first month’s photographic 
■ activity the figure rose to 23,271 negatives and 05(J,00() jirints produced 
^luring October 1918.-® This section of the*^eport must include a 

Comm. To, Ecuiman Kodak Research Laboratories; J 1919, 118a. 

Official Report Phot. Section of the Air Force. For details of improvementa 
m apparatus vide Brit. J. Phot., 1919, 66, 139, 238, 293, 299, 309, 396, 411, 428, 
440, and J., 1919, 59, 114. 
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reference to the interesting apj)lication.of a moving film system of record- 
ing tlie nfovempnts of the “ strings ” of a six-string Einthoven galvano- 
meter used in circuit with microphones installed in advanced listening 
posts. Sound ranging of heavy piecc.s of ordnance became thereby 
a fine art and, although various factors frcquiuitly introduced vitiating 
errors in the results, the average error of location was as low as 0*5%, 
and the average number of definite locations })er galvanometer ])er day 
was about 5 on favourable days a section located 30, 10, and even more 
“ enemy heavies.” This with minimum risk of life and limb.-^ - 
, A very similar devh'e has been em])loyed w^'ith success for recording 
wireless signals at the American Naval Ease, Otter Clitfs, Bar Harbour, 
Maine, “ whereby it is claimed that a single antenna can be used for the 
sijiiultancous receipt of a.s many as six wave trains, the frequency difier- 
ence between ai\y two of which is 225 per second or over. In both of 
these recording device.s a system of very rapid development is employed 
resulting in a sharpness of image and a degree of accuracy of measure- 
ment that could not be otherwise attained. 

The stimulus given to home manufacturers has led to a com})letc 
cclij)8c of our late enemies as opticians or ])hotogra})hic dye experts. 
Since it was chielly in these respects that inferiority was most marked 
bef5V(!. the war, the competitive position of the allies may now be 
regarded with satisfaction. • 


Emulsions and Necjativk Buockssks. 

'fhe progress in colour work and ))anchromatic ])hotograj)hy has 
already been recorded. 

B. Maklakoff has jmblished details of a jUGcess for the j)re])aration 
of sensitive emulsions for coating paper in which " cream ” rejdaces the 
gelatin. The constitution of the “ cream ” is not indicated, and it 
would be of interest to know' whether its contamination with such^ 
substances as lactalbumin, lactose, etc., accounts for its efficiency as 
a sensitiser. 

The double-coated plate, at one time popular for use in photographing 
subjects exhibiting extreme contrast of light and shade, is revived in a 
niQj^fied form by the Eastman Kodak Company.®® In this case the 
lower ^nulsion is not used in the making of the negative, the exposure 
being so adjusted that only the top rajnd film is affected. After develop- 
ment, gxposure of the lower film is made through the negative and sub- 
sequent removal of the top film, followed by development (ind fixing 
in the usual way, giv^ a positive image. 

Nature, 1919, 104, 278. « Phot. J. Amer., 1919, ^6, 233. 

Russ. Phot. Anzeiger, March, 1916, 90; J., 1919, 601a. 

“ U.S. Pat. 1303635 ; J., 1919, 613a. 
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A very similar device has b^n patented by C. P. Browning 3* who 
proposes to coat the double film on a metal plate and, after a series of 
operations as detailed above, to use the positive as a resist in etching. 

The preparation of transparent emulsions, by the use of a large excess 
of gelatin, suitable for the production of dye-toned images is patented 
by H. Christensen,^** whilst workable emulsions of iimisually low gelatin 
content are described by W. Merckens.®^ In this case working vis- 
cosity is obtained by treatment with fortnaldehyde, aluminium acetate 
<5r formate. The effect in other directions of the tanniiig of the gelat in 
isYiot stated ; the jK)int is worthy of consideration as it wouhl perlnms 
give some indication as to whether the groups or other ( hemical consti- 
tuents in gelatin, by virtue of which it can be tanned, are concerned in 
its functioning as a sen.sitiscr. 

Tlie role played by the gelatin in emulsions is still a matter of con- 
jecture. Whether its jdiysical j)roperties or chemical deportment 
accounts for its general suitability for emulsion making cannot be stated 
until further work has been carried out. The ])atent of }l. Muller 
for the manufacture of emulsions giving steep gradation and in which 
no noticeable increase in the size of the grain accompanies the usual 
ripening procedure, protects the t)ep(isation with a solution of j)(‘j)sjn 
in dilute hydrochloric acid. This j)atent indicates that some infport- 
ance attaches to the chemical deportment of the sensitiser, for the 
jiliysical condition is more profoundly affected by such j)eptisalion than 
is the > hemical constitution. 

An interesting combination in a<pieous solution of a tanning agent 
(formaldehyde) and an anti-swelling agent (c.r/. sodium sulj)hate) has 
been patented by A. J. Agnew, F. F. Kenwick, and Ilford, Limited, *■’’ for 
us(! as a bath before development in order that the latter operation may 
he conducted at high temj)eratures with impunity. It is stated that 
after the action of this tanning bath the gelatin will withstand arpieous 
solutions of a temi^crature as high as llO ’F. Apart from this par- 
ticular application of the solution it .should jjrove useful in such work 
as that which has recently been conducted on the ellect of gravity on 
light, or in any similar where negatives are required on which dis- 
stance comparisons have to be made. 

The mechanism of development with organic developers is, so^far 
as the chemical reactions involved therein arc concerned, still ^ closed 
book. The assumption that during develojjincnt a dehydrogenation 
witfi subsequent condensation occurs, whilst supported by the fact that 
the ortho and para derivatives only can serve as developers, needs 

* * 
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apparently some modification in vie\^ of B. Homolka’s discovery 
tliat trioxymesilylenc (in which the three hydroxyl groups can only be 
in the meta-position to each other) is an active developer. Whether 
the theory advanced by Homolka, namely, “ The dihydroxy and amino- 
hydroxy (■om])ounds of the benzene series arc capable of developing the 
latent [diotographio image with the exception of those which, under the 
conditions of cxp(‘riment (development), undergo a transformation into 
the tautoiucric, ali[)hatic keto compound ” is of general application, 
only further research will decide. 

' The wdde variation in the “ Wa'^t.kins factors ” of the commonly used 
deveh)[)ing agents has been (considered by J. (k Kingdon who, from 
experiments in which graduatc'd cxjiosed strips of bromide paper w'ere 
subjected to the action of diffusing developing solutions whilst sur- 
rounded by “ set g(‘latin in test tulu's, concludes that the liigher factor 
dev(‘lopeTs an* those of which the critical concentration is low, and vice 
rrr.sd. In the valuable discussion which followed the communication 
of I hese conclusions it was sugg(‘sted that the Watkins factor was jirob- 
ably a function of the chemical driving force or reduction ])ot('ntial of the 
d(‘V('lo])er rathcM* than of its concentration. 

lt^,(gis been concluded by F. Kropf that since a develoj.ing solution 
is turned brown by the addition of either bromine or precipitat(‘d silver 
bromide, but not by precipitated silver, the development of ekposed 
films of silver halide with chemical developers is not due to the separ- 
ated silver but to the hah’igen ; this startling conclusion, which appears 
to have been arrived at from rather meagre ex peiiipental evidence, will 
no doubt receive its due share of attention now' that more w'orkers are 
available. 

Machine or tank development, so important in cinematography, is 
being investigated by the Kodak Besearch Laboratories’ Staff. A com- 
munication on (h'veloper .sludge by J. T. Crabtfee emphasises the harm- 
less nature of the deposit of hydrated calcium sulphite whicdi is formed , 
wheji water containing even as little as 0-025^/0 of calcium sulphate is 
used for compounding the solution. The sludge is apparently free from 
oxidised organic development product- a «rcu instance which is not 
altogether beneficial in the case of some developing baths, for the aci'.u- 
mui'ition of such products in solution undoubtedly tends to check the 
^ activit}^ of the “ fresh ” developer which is added from time to time in 
strengthening up the bath, and, as A'ould be anticipated from a pei;usal 
of (VaVtree’s remarks on “ chemical fog," pauses fog to appear 
earlier in the process then wdien freshly prepared developer is employed. 

The relative merits of the different developing bases for the prepara- 

Phot, korr., 1914, 51, 25C. =*’ Phot. J , 1918, 68, 270 ; J., 1919, 9U. 

38 P/tof. Korr., 1919,. 56, 141; J., 1919, 878a. 
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tion of these standing baths is Also being investigated in tliis country, 
and during the ensuing year the iniblication of some im}>ortant conclu- 
sions is to be. antif'ipated. 

Attention has again l)ecn called to tlie influence of moist ure on the 
sensitiveness of photographic emulsions by K. (\msin.‘* who has 
described a simple means of demonstrating it. rnhutimatelv tlie 
phenomenon was not studied quantitatively, and we are not vet in a 
position to say whether the well-known decrease of sensitiveness which 
ensues on moistening a gelatin emulsion results from the swelling of 
the film and the consequent decreAse in concentration of the silw'r 
halide or whether from “ chemical ” causes. The fact that over the 
temperature range l 7 ^0 a temperature codlic ient of l-(Ki 

was hiund by ti. von Dalezki,^- a figure which is in fair agreement with 
that previously obtained by several other experimenters, indicates that, 
the amount of chemical action which is effected by c‘Xposnre to light 
of a sensitive film is of a very small order ; in view of this fact therefore, 
the ellect of moisture as a function of the “ sw(‘lling a])])ears to bo 
worthy of further consideration. The investigation of this and similar 
problems is comi»lic.ated by the fact that practically nothing is known 
as to the order of the absolute imatia, as di.stinet from the inertia as 
defined by Hurler and Driiru'ld, of plndographic sensitive materials. 
This "absolute inertia might <-onveniently he referred to Planck's con- 
stant as a basis, and it is conceivable also that the results obtained by A. 
f )d(mc< H’lts,'*’*^ as far at least as tliey dead with the value of Scliwartz- 
child’s constant for ditfenmtly coloured lights, might be intiiligently 
correlated on the same basis. 'I'lie determinatiem of tin* minimal values 
of time and intensity of illumination which will j)rodiice a developable 
image w'ould not only be of importance in such fields as that of astro- 
photography, but would greatly "facilitate the work of those w ho are 
engaged in attempts to increase the sensitiveness of emulsions. 

Additional reasons for the adoption of a new unit of inertia are cited 
in the conimnnication by A. W. Porter and H. K. Slade on tlie yhoto- 
grapliic reiulering of contrasts, in wduch it is demonstrated mathemati- 
cally that it is jiossiblc k) produce positivo.s exhibiting truthful render- 
ing of the original subject photograiihed without the image of either 
negative or positive being confined to the straight line or logari^limicj 
])ortion of the characteristic r|irv<*. ^ ^ 

Positive J’kocessk.s am> Akter-tueatmexts. 

ImpjjDvements in positive emulsions are apparently tending, so far 
as development papers arc roncerned, towarlis the production of papers 

Bull. Soc. Fran^. Phot., 1919, 6, 27 ; J., 1919, *J 18a. 

« Buss. Phot. Per., 1916, 155; J., 1919, 601a. 

« Z. wiss. Phot., 1918, 18, 209; ./., 1919, 601a. 

** Phil. Mag., 1919, 38, 187 ; J., 1919, 600a, 
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exhibiting greater latitude ratlior than*greater speo<l, and, although no 
apjtroach to the ]uinting-out papers in the power of rendering a long 
scale of gradation has so far l)een attained, definite progress towards 
this goal may be reported. Most of the manufacturers now offer a 
“ slow ” grade of development paper which, by variation of exposure 
and development conditions, can be used successfully with nearly every 
type of negative. This circurpstance allows of considerable economy 
being practi.sed, ajid wlien it is stated in addition that it is possiblg, 
by minor modifications in the constitution of t}ie develojxu-, to obt^^in 
iiAages of a ] (leasing brown-black colour, thus avoiding tln‘ unpleasant 
“ yi'llow " tones which the “two bath” bleach and sulphide toning 
of under-develoj)cd prints yields, sufficient rea.son has betm given for 
the growing popularity of this type of paper. 

The a])plication of a “ non-stress ” coating is being more generally 
ado|ited than heretofore, as is also some ])rocess of tanning the gelatin 
so that a))[)reciably warm ileveloj^ers may be used without risk of 
frilling or blistering, and rapid drying on machines of the hot cylinder 
type may be resorted to. 

The formation of blisters or hubbies during the manipulation of 
gelatji!*^ coated papers has been studied by U. fib Liesegang who con- 
cludes that in all ca.ses they are formed by osmotic pressure'. The air, 
which is the prime factor in causing the.se troublesome defects, is origin- 
ally to be found impri.son(‘d in the substance of the paper ; by tlie wet- 
ting action of the various solutions it collects between the gelatin and 
th(* base, forming (!onvenicnt minute pockets, the gelatin side of which 
acts as a semi-permeable membrane wlien solutions of excessive varia- 
tions in concentration are employed, and the internal pressure ra[)idly 
.separates the film from its sup])ort. 

'Ihe opale.scence which is frecpiently noticed when alcohol is used to 
dehydrate the gelatin of developed gelatin-i oated bases is due, according 
to L. lb (Herc, ‘*‘ to calcium bicarbonate, and to a less extent to calcium 
sulphate, the presence of which arises from the use of hard water in the 
washing operations. 

Amongst the various methods of toning sfiver prints the so-called 
“ sulphide ” jirocess is undoubtedly the most })0})ular, and the investi- 
gatii'U by L. P. C’lerc on the action of polysuljjbides on the images 
, formed tn ^'a^ious types of emulsion ms of considerable interest. His 
conclusions indicate that the “ one-bath ” cold sulphide toner which 
will worJ: with all types of emulsions has still toebe discovered. 

The use of seleno-sulpl'uric acid for the modification of »-jl])hide- 
toned images, producing warmer tones, has been patented by the East- 
man Kodak* Co. The use of this compound should save many prints 

« KoUoid Zvits., 1918, 23, 200 ; J., 1919, 199a. 

BuU. Soc. Fran^.. Phot., 1919, 6, 85; V., 1919, 441a. 
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which have been regarded as useless on account of the unpleasant 
tones produced on under-developed images as already referred to. 

Another process in which selenium is used, in tins case in conjunction 
with gold for the toning of printing-out paper, has been patented by 
the fTraphikus Ges., Hamburg. It is stated that the tones so produced 
are similar to those obtained by gold -platinum or platinum toning, and 
are of greater permanence than those yielded by the former process. 
The sulphuric acid in the well-known *“ reducing " bath containing 
sulj)huric acid and a bichromate, which has been recommended bv 
several manufacturers of colour-screen [>lates for “ reversal ' of tye 
negative before its final development as a positive, can be effectively 
replaced, according to E. Cousin, by sodium bisulphate, provideil 
the ]n’ 0 ])ortion of this latter salt does not fall a])preciablv below 20 
gnus, per litre of watt^*, the bichromate concentration being of the 
order of 0-1%. An acid solution of iron alum has also been proposed 
as a reducer by H. Krause.'^* The so-called “ chromium intensifica- 
tion process is being studied by A. and L. Jjumiere and A. Seyevvetz *- 
who, basing their conclusions on the fact that (hlorochromates are 
edheient “ bleaching ” agents in this process, liavi* advanci'd a tentative 
theory of the chemical reactions involved in tin* proci‘ss. A critical 
•‘xainination of the theory advance<l has been made by K. E. Cro\vl?ier 
who, reiterating his previous conclusions,'** points out that hydro- 
bromic acid can replace the generally employed hydrochloric acid in the 
bleaching bath. 

The tanning which is produced by the cliromic salt when the silver 
image is caused to reduce a bichromate is taken advantage of by T. Ih 
Middleton in preparing a pigment or carbon paper containing a sensi- 
tive silver salt. 

After exposure of such paper to light, the silver image is developed 
and fixed as usual and, after transfer from its original supj)ort, is 
bleached in the usual bromoil bleacher, fixed, and the nntanned gelatin 
removed by warm water. By dyeing the gelatin, j>recautions are taken 
in the making of the jiaper to ensure that tin* devc'loped silver image is 
kept near to the surlacii of the emulsion. The process should j)rove 
popular inasmuch as it affords an easy method of jiroducing enlarged 
“ carbon ” prints direct from small negatives and further, the transfer 
to any surface is simiilified by apjdication of I*. Middleton’s jiatented 
princess/® in which various gums and resins are coated as a suostratuni* 

* 
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between the emulsion and its support. The “ true-to-scale *’ process 
in which the tanning action of an insoluble ferric salt is made use of, 
ha.s been iTn})roved by F. Darel,^*^ whoadopbs the expedient, well known 
to the ml ico-pri liter, of adding a “ sighting ” material to the gelatin 
(•-onij)osition and so facilitating the siib.sequent inking ojieration espe- 
(‘.ially when light-coloured inks ar^ employed. 

K‘A nicMmAPiiY. 

m 

(■onsiderable advance has been made in this branch of ]hotogra]jliy, 
due largely to the demands made upon it for the treatment of war 
casualties. 

'riie factors which inHiUMU'c “ definition ' in radiograms have been 
studied by A. Lumiere,^'' who found that wliilst “tubes’’ difTcr to a 
marked degr(‘e in th(‘ir pcjwer of yielding sharp images, the radiant 
area of the target undergoes <lis])laeement during exjiosures of three 
minutes. The “ hardness ” of a tube a])pears to have an influence on 
th(‘ (hdinition, and for any tube there is a definite liardness below or 
above which inferior delinition is given. It is concluded that the 
improvement in the definition of X-ray tihotograjihs is primarily 
depepjcid uiion the rediu’tion of the area of tlie surface impact. 

In a mathematical jiapm* by II. K. Slade on (‘ontrast and exposure 
in X-ray jihotographs through metals, it is ])ointod out that a wave- 
length of 0*3 -0*45 X 10 ” cm., which can be obtained by using a platinum 
or tungsten ant icathode and the largest possible spark-gap, should meet 
all the rcipiirements of ordinary practice. 

Only one further result bearing on the sonsitometry of X-ray mate- 
rials has been ])ublished. the attention of ex])erimenters apparently hav- 
ing been turned to the improvements of intensifying screens. The 
])hysical chara«d.eristi(‘s of these screens are dealt with by M. B. Hodg- 
son,®*' who ])oints out that crystalline calcium tungstate, giving as it 
does, when excited by X-rays, a spectrum extending from about 3000 to 
r)200„;\.U., is the best intensifier with present-day X-ray materials. 

The critical minimum for activity nf the crystals of calcium tungstate 
apjiears to be very small, for E. K. 13urnett ‘’“'pi'ejiares a self-contained 
radiogra])hic paper by coating an emulsion of calcium tungstate, 
in v^hich the crystals must be microscopic, on to paper, subsequently 
^covering- this with an ordinary silver kalide emulsion. If the “ speed " 
conferred by the screen nuide and used in this way is commensuiatc 
with th«t charaederistic of the separate screen, this invention should 
prove of first-rate im])or|ance. 

Eng. PaV. 121274; J., 1910, fiOTA. 

Revue de Radiologit cl d'Elcctrologie ; Brit. J. Phot., 1919, 06, 191. 

Faraday Soo., April, 1919 ; J., 1919, 479a. 

w BrU. J. Phot., 1919, 66, 191. »» Eng. Pat. 126490; J.. 1919, 389a. 
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A. MiitHcholler ®- 1ms patentotl tlm addition to tho (nniilsion of soluble, 
transparent, harniloss substanres wliicb fbioresee inub’r tlie action of 
X-rays. In view nf Hodgson's lindinj^s and also i>f t 1 h‘ fact tliat »j;roater 
fliiferentiation in half-tone contr.i'^ts is t)l»tainable when the X-ravsdonot 
j)enetrate tlirough the thickness of the emulsion, tlie incorj)oration of a 
Hiiorescent substance in the lilni would not be exj)octed to give such 
valuable results as are obtainable by the calcium tungstate substratum 
method. There appears to ])e .some Advantage in the substitution 
of^cadmium tungstate for barium platimx yanide. in the ordinary lumin- 
ous scretm employed in X-ray ob.^ervation. and althougli j)rimayly 
suggest(‘d for this purjiose, it is stated by P. Uoub(‘rtie and A. Nemi- 
rovsky that the non-permanent white fluorescence can be photo- 
graphed. .\n entirely new' tyj)e of radiation to which the ]»ln)tographic 
plate is s(‘nsitive is the t<ubject of a communication by I). N. McArthur 
and A. W. Sttwvart.*^* It w’fis observed that if a plate be exposed behind 
or in front of a negative, both being in a light-tight wood or cardboard 
box. for several hours to such heat sources as an electric heater, a sodium 
or lithium dame, a batswdng flame, a Bun.sen or Meker burner, or even 
a beaker of boiling water, a positive print of the negative is obtained 
on subse<pient develojnnent of the photographic- plate. 'I'he “ rays ” 
w hich produce* the efToct ar(‘ sanl to be similar to light rays, in t/Tat they 
mav*l)e reflected and refracted. (Ila.ss is trans])arent to them and such 
sul).stances as ink. sec(‘otiiu*, an<l nudals exhibit tlifTerent degrees of 
opacity The importance of this observation can scarcely be over- 
rated, and it IS to be hoped that it will be corroborated by other w'orkers 
and further investigated by the original observers in the near future. 

In conclmling this report, one cannot but regret that little imi)rovp- 
ment has been aj)[)arent in the cpialities of gelatin available for emulsion 
making. This constituent of the sensitive emulsion, by virtue of which 
|>hotography has attained its pre.sent ]>osition as a most useful servant 
of the science's and arts, has been prae tically neglected by j)hotogra])hic 
clu'ini.sts since its introduction. The chemistry of this substance is 
perhaps of greater importam^e in the manufae ture of ])hotograjdiic 
materials than it is, fo» instance, in the leatlu'r industry ; yet practi- 
e ally the whole of the work jnibli.shed up to the pres(*nt has been umler- 
taken in the interests, and usually at the exjienseof those engaged in 
the manufacture of this latter epmmodity. The state of affairs which 
pr^ompted the statement in last vear’s report that “ there are certaiti 
chemical differences^ between different types of gelatin, and even betw'cen 
differep^t batches of the same type, which are more effective than are 
the physical properties in determining speed, freedom from fog, and 

U.S. Pat. 131.5324 ; J., 1919, 848a. 

« Comptes rend., 1919. 169, 2.33; J., 1919, 696a. 

** Chem. Soc. TranA., 1919, 115, 973; ./., 1919, 794a. 

« Ann., Uepts., 191«, 8, 465. 
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such qualities in dilTerent types of emulsion. As to the exact nature 
of these chemical differences there are very few available data . . 
should bo altered without delay. The field of research surrounding 
the chemical deportment of gelatin in photographies operations is 
obviously so crowded with possibilities in the way of improveinents, 
that the stated intention of the Director of the British Bhotographic 
Kesearch Association to take up the matter .seriously will be received 
with much .satisfaction by everyone inter(‘sted in the jnogre.ss of photo- 
grapliy. 
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EXPLOSIVES: 1914-1911). 

Hv WiLLiA^r Rixtoul, O.B.K, K.T.C. 

lOvKK since tlie lirst U!?e of gunpowder in warfare, sonn'tinie in the 
thirteenth century, explosives have always been tin* most important of 
all tin* agencies employed in warfare, and that nation whose know- 
ledge of exjilosives was most advanced necessarily ])ossessed ailvantages 
ov'cr other powers not possesseil of this knowledge. 

The events of the great war have brought to light the fact that 
all the participants in it were, at the outset, c(pn])ped with a know^- 
ledge of explosives of much the same order, and that any supei*!ority 
in thfs respect accruing to the belligerent pow(*rs during the war was 
the result of individual jirogress in the ajiplication and use* of explo- 
sives. F )f this reason, and as for(‘shadowed in the IVi'face to Volume I 
of these Reports, it was impossible to jiublish anything with regard 
to advances in explosives while the war was actually in progress. 
Now that the fighting is over, however, it beconu's possible to review 
broadly what has been accomplished, although even y(‘t a certain 
amount of reticence is ])olitic the existence of the League of .Nations 
notwithstanding. 

The period of war was naturally one of great activity in the realm 
of explosives and allied industries, and it seemed undesiralile to limit 
the present record of progress to the events of the past year. For 
the sake of com[)leteness^t has been deciiled to review at this time the 
developments which have taken place from the beginning of the war 
until the jiresent time. It has been necessary, however, to limit the 
field covered to explosives themsplves, as the advances that have*beei> 
ma^c in the application and use of e.xplosives would occujiy much nior^ 
sjiace than is here available. ^ 

The j^ublication of much information has been withheld during the 
war and the deliveries of many foreign periodicals were entirely inter- 
rupted, and it is only now that the.se arrears of information «.re gradually 
becoming available. Tliis report, therefore, can hardly be exhaustive 
for the period which it covers, as much of the information which really 
belongs to that period is no^j yet obtainable. 
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Hi(;n Explosives for MtLiTARV Turposes. 

At the outhroak of war the* only cxjilosivt* iis^d by tin* l^ritish Govern- 
ment as tile bur.stin^ eharj^i* for .sln-ll was picric acid or lyddite. It 
was known that for .several years jirevionsly the Germans had been 
iLsinj^ trinitrotoluol for this purpose and the advantaj^es of this explo- 
sive were well understood in this country. Although the outfiut of 
picric acid was rapidly increased and new methods of manufacture 
were (h'vi.sed and brought into operation, it soon became obvious 
that the maximum ((uantity of picric acid wbi(*h could be produced 
from th(‘ available raw materials would be totally insufficient to meet 
our reipiiriMuents, and steps were at once taken to increase the ])ro- 
duction of existing T.N.T. factories and to equip new plants for the 
manufacture of this explosive. As l.h(‘ war, devclo])ed, (‘ven thesi* 
su|)plics proved inadequate, and ammonium nitrat(‘, of wliieh a very 
large supply could be made available, was pressi'd into the service. 
It was well known that ammonium nitrate, wliile much too insensitive 
by it.self to initiation of detonation, could be sensitised by admixture 
with a relatively small pi'rccntagc of various mtro-compounds. The 
Kesearch Department, Woolwich, invi'stigated various mixtures with the 
obje(i^,^)f selecting a suitable charge for shell, 'rius investigation finally 
resulted in the adoption of amatol, consisting of 80% of ammpnium 
nitrate and 20% of T.N.T. As an indication of the enormous (pianti- 
ties of this class of explosive ])roduced during the war, it may be 
mentioned that tli(‘ Inspection Department, Woolwich, examined in 
all (149,000 ions of T.N.T. and ammonium nitrate.^ 

Picric Acid. 

In 1911 the technology of the manufacture of piciic ai'id was in a 
very backward state ; but manufacturers at that tiim; had some excuse 
t'O'olTer for this state of matters, inasmuch as it was recognized that 
the newer exjilosive, 4\N 4’., ])Ossessed many advantages over ])icric 
acid.* and it seemed possible that the British (Jovernment might become 
alive to tlu'si' advantages to the extent of adojiting T.N.T. as the 
service exjilosive, in which case the manufacture of |)icric acid would 
practically cease. There was little inducement, therefore, to invest 
capflal in the inqu-ovement and dcvelo])mont of jilant which might 
»at any lime be scrajiped. With the' advent of war, however, and the 
demand for unlimited quantities of all explosives, the situation chaifjied. 
and it i?i to the credit of the chemists of this country that the study of 
this manufacture was j^t* once taken in hand, wdth the result that 
it was successfully developed in several directions. 

In the ‘^pot” method which had hitherto been used, about one- 

' Address to tlie British Association, 1910, by Colonel Crozier, Director of 
Inspection of High Explosives. 
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third of tho total nitric acid cinj>l()ycd was lost by reduction to nitrous 
oxides and no attcni])t at the recovery of this was made. Tho method 
of doalinjr with these waste leases was known and it only required tlie 
adaptation of existing' methods to a particular case to etfect a recovery 
of 9o% of the nitric acid previously lost in this way. In the same 
manner the waste acid from the nitiation liad usually beim discarded. 
Ai^ain, no material dilliculty was expeiirnced in adapt in«i known methods 
for the concentration of such acids to it^^ rec“o\ ery in an available form. 
These and other minor chanj^es uiuloubtt'dl v etfectt'il important t'cono- 
mfes in the mannfa(*tun' of picric a<‘i<U)y the pot process ; but inasmuch 
as each ]iot yields only about (JO lb. of ]»i« iic acid in one operation. t\\v 
labour charges in connection witli this process must, of lu'cessitv, be 
hi^h. X. Ibooke's continuous process,- therefore, mai ksa very definiti* 
step in the developimmli of this manufacture. 'Phis process is ojterati'd 
.IS follows : Ordinary phcmol is suIphonatc<l })v heatin^^ for A hours 
at- 100’ 0. with two jiart-s of O.*)*;,, sulphuric acid aiul diliiti**! with water 
to a specific jjfravity of l-Ab. The nitratiiifi; vessel consists of a com- 
partmented baflied acidqiroof brick tank about Kitt ft. in h‘nj.(th. The 
solution of the suljdionic acid, aloiif? with a quantity of dilute sulphuric 
acid from a previous operation, enteis the nitrating tank at one point 
and (k5‘h', nitric, acid is introduced throuj^h 21 smaIl-boH‘ aliffi^inium 
Jets (•lact'd at intmvals alonj^ the fir.st section of tin* tank. I’he nitric, 
acid is added in the [jroportion of 3*25 parts to one part of phenol. 
Th(‘ nitiation takes jilace throujihout the first (JO fe(*t of the* t.ank and 
the temp< latun* at this point does not- exceed 102M\ Jf it falls below 
this li^ure, the* intermediate* sea tnms e an be* be*ate*d by means of e-ylinelers 
of a suitable mat(*rial he*ate*el internidly with ste*am. 'Plie* mixture of 
picric acid and spent acid is eeeeeled as it trave*ls ^raeliially towarels 
the outlet end of the tank, whenea* it is laiseel by me*ans e^f an air lift 
to a trough delive-niig into spe*ei.il vae num lill<*is The picric aciel is 
r(*taine*d in these tilters whilst the* elilute siilphurie- ae iel resulting from 
the process of nitration is collected and siibmittf*d to a subsidiary 
nitration process.^ This proce*ss con.sists in he*ating tho rcsielual ae*,id 
by means of closed steaiy coils. J)uriiig tins heating a fnrtlie*r epiantity 
of picric aedd is formed from the partially nitrateel jihenols wliie li are 
pre.sent and the sulphuric acid is concentrat(*d from sp. gr. 1-35 -1-37 
to sp. gr. 1*45. The acid is again cooled, and, after filtration frofli the 
separated picric acid, can be further concentrated to a stPength c4 
without difficulty or danger, the recovered acid being used either 
for the manufacture of nitric^ acid or for the suljihonation ofli further 
quantity of phenol. • * 

The nitrous fumes evolved during the nitration ])rocess are ])a8Hed 

- En^?. Pat. 1283(3 , J 1919, 004a. Proc. Brit. Asjtoc-, 1919. 

^ Eng. Pat. 129375; 1919, 698a. 
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through water-cooled condensers followed by absorption towers and 
the recovered nitric acid automatically flows back into the nitration 
vessel. 

The picric acid collected on the vacuum filters is covered with water 
and allowed to stand for six hours. This water, containing 26% of 
sulphuric acid and 1% of ])icric acid, is then run off and concentrated 
for the recovery of its constituents. The [)ierie acid then receives 
another water washing, after which it is centrifuged and dried. 

As the result of a prolonged run with this plant it was found tli*it 
a yield of picric acid of H)t%, calculated on tke phenol, was obtained 
aA compared with 180% whi»‘.h could be taken as a normal yield for 
the pot process. 

The limiting factor in the outjiut of picric acid by the above pro- 
ce.sses was the supj)ly of raw material in tin; shape of phenol. The 
manufacture of synthetic phenol was already an accom])lished fact, 
as it had been made by Messrs. Kead Holliday & Co. during the lloer 
War. A plant had also been installed in the United States by the 
Semet Solvay Co. at Syracuse,^ although, for economic naisons, its 
work had lieen somewhat int.erniitUmt. A considerable (piantity of 
synthetic jihenol was ])roduced in this country and emjiloyed in the 
manvf#ctur(; of picric, acid. Another method of overcoming the 
difficulty of the shortage' of raw materials was suggested by vfirious 
authoritii's. 'Phis [U’oeess depended upon the conversion of dinitro- 
chlorobenzene into dinitrophenol and the subsecpicnt nitration of the 
dinitrophcnol to picric acid. 'Phe first large-scale ])lant for the final 
nitration was erecteal at the Ardeer Factory of Nobebs Ex])losivea Co., 
but owing to its destruction, after the nitration of the first charge, by 
an explosion in an adjacent building, it was transferred to Messrs. 
Ij. H. Holliday & (N). Ltd., to whom is due the cnnlit of developing 
this inaiiufacturc on the large scale. The plant which they designed 
is also available for the direct nitration of phenol to picric acid. 

Mention may also be made of the production of picric acid from benzo 
in th? presence of catal}"tic agents such as mercury. Extensions to 
the Wolffenstein and Boter patents have been made by 1). B. Mac- 
donald,"' but owing probably to the low yield of picric acid so far 
obtained by these processes, the method does not ajipear to have 
fouiW. a technical application.® For a similar reason the utilisation 
V)f varioif^ tree resins like Yacca gum as a raw material for picric acid 
Uiamifacture has failed.'^ ** 

A ceiindn amount of difficulty was at one time "experienced in pro- 
ducing picric acid to confppm with the British Government specification 
in respect of suljihate content ; as instances of methods adopted to 

■* Met. and Chem. Emj., 11)16. 14 , 144. 

Eng. Pats. 126062, 120084, 126675, ami 126676; J., 1919, 405a, 480a. 

• Chemical Engineer, 1016, 22. ’ B. J. Smart. J., 1916, 292. 
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overcome this difficulty may be cited the j)ateiits of N. il. (iriiesser 
and E. Mather and of L. B. rfolliday and L. (J. Badier.® The former 
involves a benzene extraction process for purification. * In the Holliday 
patent water is added to the reaction mixtuie after nitration in order 
to produce a hif^h tem])erature diirin*' the dilution. On cooling;, the 
])icric acid crystallises out, lead sulphate beinj^ retained in the acid 
licjuois. 


• Ti iuftntffflifol 

* • 

The method in u^-e in this country for the maiiufactun' of 'r.N.'I\ 
at the outbreak of war was that km>\\n as tlie t hre(‘-sta«j;e [irocess. 
'riie ({(‘tails of opi’rations varied aceordin*^ to conditions. If tlui aim 
were to produce 'F N '1\ only, as during the war, toluol was converted 
into mononitrotolueiH* by in(‘ans of inixi'd acid pri'pan'd by revivifying, 
1)V addition of nitric acid, the waste acid from the dinitnUoluene opera- 
tion. The mononitrotoluene was converted into dinitrotolueiu* by 
fidding to it waste acid from a trinitrotoliKMu* nitration and then 
continuing the nitration by addition of a further (piantity of nitric, 
acid. The dinitrotoluene in turn was dissolved in 20% oleum and 
nitrated to trinitrotoluene by means of strong nitric acid. • 

ln*normal times the separation of certain us<'ful by-jiroducts of the 
reactions which occur in -the manufacture of 'F.N.T. is of importance 
economically, because they constitute valuable intermediate jirodiicts 
in the dve industry and consequently command a market of their 
own. In the three-stage proc(‘ss, as it was worked before the war, 
therefore, mononitrotoluene was pr(*pared by nitrating toluol by means 
of a fresh mixed acid. The mononitrotoluene after washing with 
water and neutralising w^as subjected to distillation in a vacuum still 
provided with a dephlegmating column. By tliis means o- and p- 
nitrotoluen(*8 were separated. Of these isomers, there is, as a rule, 
a greater demand for p- than for o-nitrotoluene. 'J’hc latter was con- 
\'erted into dinitrotoluene by means of a fresh mixed acid and* after 
washing and neutralisijjg was subjected to fractional crystallisation. 
By this means the 1.2.‘l-dinitr(jtoluene was obtained in crystalline 
form and of considerable purity. The remainder of the crude dinitro- 
toluene after separation of the 1.2.'l-isomcr was dissolved in*20% 
oleum and converttnl into trinitrotoluene by means of string nitric 
ac'd. Working under war conditions the separation of these by- 
products (;ould be neglected, ]>articularly as both the o-niHotoluene 
and mo*st of the soft dinitrotoluene give tci or symmetrical 'P.N.T. 
on nitration, so that there is no loss in yield in carrying^ them to the 
final stage. 

' Kng. Tat. I:i(j078 ; 1019, 480 a. » 
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This ori^^nml thrrr-stugc process Ims Im'Oii inodifitMl in various cliroo- 
lions during tlio war. Jn one niodilieation the nitration operations 
were reduced to two, the di- aiul tri-stages being carried out together. 
Tliis process is employed wl»en the ohjec-t is to produce T.N.T. only. 
Tolu(»l is c“onv(‘rted into niononitriitoluen<‘ hy means of a mixed acid 
made hy revivifying waste a<id from the trinitrotoluene operation. 
The mononit lotoluem* is then eonvrrted dirc'ct into in one 

o|H‘ration hy nitrating it with a strong mixed acid. The dinitrotoluene 
stage is thus eliminated. Jt should he noted that in this process tin* 
use of oleum is obviated, pmvided the sulphdric acid employed for 
tlu' tnnitrotolmme mixed acid is of tin* requisiti' strength. This was 
a mattcM- of cunsitlerahle importanc** in thi* early stages of tlu' war when 
tlu' supply of oleum in this (ountry was strictly limiteil. To tlu' 
lli'searcli Department, \V\)oKvich, belongs the credit r>f having woilccd 
out th(‘ [)roc(‘ss, which has pioved thoioughly satisfactory, and indeecl 
is to he pn'fefrcd to tin' thrcc-stagc pioccss in respect of yield, output, 
and ([uality of product 

With this modification theie was introduced a method of treatment 
of th(‘ w’aste acid from tin* 'f N.'f. stage with the object of recovering 
as much as possible of the dissolved nit lo-compounds and bringing the 
w'ast(«*il\ id to a suitable com |)o.sition for denitration. It ('(insisted in 
agitating the s[)('Mt acid with excess of mononitrotohieiK', whereby a 
certain amount of dinitrotoliu'ne was formed from the residual nitric 
acid preM('nt and practically the whole of the nit r()-com]u)unds w'cro 
removed in .solution in tlu' organic nu'dium. which was afterwards 
us(‘d as material for nitration of mononit rotolueno to trinitrotoluene. 

'riu' reduction in the numlx'r of stejis of nitration has been carried 
even furtlu'r in the (‘a.se of tin' .single-stage nitration, wliere toliiem' is 
nitratt'd direct to^r.N.'f. m one operation liy nu'ans of a strong mi.vcd 
acid. This proci'.ss does not ajipi'ar to havi' Ix'oii miK'h favouird. 
This follows from the dangers attendant upon bringing into contact 
a hydrocarbon of the nature of toluene and a .strong mi.xcvl aeid. More- 
over, 'Ibe advantage's to be gained by reducing the niimher of operations 
to this extent are not .so great as might at §rst a[>[icar. Where, for 
instance, the mono-nitration is carried out separately, relatively w'eak 
aeid can be employed, whereas in the single-stage process the mono- 
nitraVion must take place with strong acids in order that the final 
nitration' may be com])h‘te. 

As in the ease of picric acid, efforts have been made to devise a 
eontiniuAis process for the munufaeture of T.N.’f. Before the war 
the Weiler-ter-Meor type ‘of nitrator w^as one example of the appli- 
cation of the eontinuous principle, while the same object was sought 
in K. Kubiersehky’s jilnnt. 'I’he British contribution to the solu- 


w Gcr. Pat. 287709 ; J., 1910, 199. 
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tion of the pioblem has been *Bupplied by MeHsrs. Chance & Hunt, 
Managers of H.M. Factory, Oldbury. Their plant ift quite different 
in conception from any of the hitherto known types ; it jMjssesses 
a sinii)licity in design which makes for ease of control and 
safe working. The scheme of’ the plant, which is essentially that 
of a counter-current system combined with a displacement process, 
was first applied to the wasliing of trinitrotoluene ** and later evtended 
to the nitration. 

*A type of nitrator to which reference may be made is the Hough 
patent nitrator which has been designed for the nit ration to T.N.^’. 
of large charges of toluene in one oi>eration. A feature of the plant 
is the intimate mixing of the nitrating acid and the material to b(‘ 
nitrated. 

Crude T.N.T. prepared by any of the operations referred to is sub- 
mitted to a process for the removal of acidity before it is suitable 
for issue. Many methods have been employed for this ])urpose, such 
as simple water washing, washing with alkali carbonate or bi(‘arbonate 
solution, sulphite or hyi)ochlorite solution. The alkali washing of 
crude T.N.T. has always been regaide<l with a certain amount of 
suspicion owing to the undefined nature of the condensation p^jjucts 
resulting from the use of such reagents and the possibility of the forma- 
tion of sodium salts, particularly from those isomers or their condensa- 
tion products which contain labile nitro groups.'^ 

Most of the T.N.T. produced has been used in the crude form, but, 
for some purposes, where it is necessary that the T.N.T. should possess 
a high sensitiveness to initiation, it is necessary to carry the purifica- 
tion still further. This is effected by recrystallising the commercial 
product from various solvents such as alcohol, benzene, trichloroethyl- 
ene, or from a mixed solvent consisting of alcohol and benzene. By 
such treatments, which effect the removal of dinitrotoluenc as w'ell 
,as the P- and y-isomers of T.N.T., the setting point of the product is 
easily raised to '79-5°- 80° C. Another method which has been largely 
ein])loycd is by washing with sodium sulphite solution. In connec- 
tion with the drafting of m suitable 8j)ccification to govern the purity 
of crystallised T.N.T., an investigation has been made into the true 
melting point of the pure substance and it has been established, as 
H0-80^-80-85°C.»5 

In view of its bearing on the quality of the trinitrotoluene, it is of 
interest to note that t||^e presence of w-nitrotoluene in the crude mixture 

* 

“ Eng. Pat. 125140; J., 1919, 442a. % 

“ Chance and Hunt, Ltd., A. E. Holley, and O. E. Mott, Eng. Pat. 124461 ; 
•/.. 1919, 390a. ” Met. and Chem. Eng., 1918, 600. 

M. Copisarow, CKem. News, 1915, 112, 283; J., 1916, 1273. 

“ J , ^916, 60. 
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of mononitrotoluenes gives rise to /9- aiid y-isomers,'^ which are objec- 
tionable owing to their greater reactivity. The true constitution of 
these isomers has been established by W. Will.'’^ From the jnirely 
scientific aspect, it is interesting to note that owing principally to the 
work of G. Korner, the six possible isomers of trinitrotoluene arc now all 
known. Of these not more than four have so far been isolated from 
the direct nitration of toluene. 

In the crystallisation of trinitrotoluenes the residues, which consist 
of a mixture of trinitrotoluene i.somers and soiue dinitrotoluene, have 
been the subject of some work,^* but no satisfactory application of 
this by-produ(;t appears to have been developed up to the present. 

While toluene has formed, in n\ost in.stances, the raw material for 
the production of T.N.'f., a considerable amount of T.N.T. has been 
produced from Borneo sjurit, a typo of petroleum very rich in toluene. 
This material is nitrated to mononitrotoluene in the usual manner, 
then washed to remove acids and subsequently submitted to distilla- 
tion, whereby the non-reactive light oil is distilled off, the residual 
product being mononitrotoluene. This mononitrotoluene is subse- 
quently nitrated by any of the usual methods. A modification of 
this or^cess has been suggested by B. J. Fliirsoheim in which the 
mononitrotoluene is separated from the paraffins by solution in 96% 
sulphuric acid, this solution being subsequently nitrated to tSe tri- 
stage. 


Tetranitroaniline 

This explosive, discovered by B. J. Fiurscheim,-^ is readily obtained 
by the direct nitration of m-nitraniline. Although it has not been 
employed by the British authorities during the war, it undoubtedly 
possesses great power as an explosive and may be useful for certain 
specific puriioses. Considerable advances have been made in its 
production in the United States, where the Government has erected 
a large scale plant in which the safety and practicability of the manu- 
facture has been demonstrated. 

The high temperature of nitration specified in Fliirscheim’s method 
gives rise to diminished yields, and an investigation of the method has 
been undertaken by C. F. Van Duin,-^ who nitrates at a temperature 
as low as— 5°0. 

• 

M. Giua, Atti R. Aecad. Liwm, Doc., 1914. A. E...Vcrg6, Eng. Pat. 17128, . 
1913; J., 1914, 890. 

” Ber., 1914, 47, 709 ; j., 1914, 376. 

18 Copisarew, Chem. News, 1915, 112, 247; J., 1916, 1168. 

!• Copisarow, loc. cU., O. Reuter, U.S. Pat. 11 66.546; Grer. Pat. 264503; J., 
1913, 1088. 

«» U.S. Pat. 1226321 ; J., 1917, 670. »i Eng. Pat. 3224/1910. 

Jtec, Trav, Chim, Pat/s^Bast 1917, 87, VU ; ./., 1917, 1030. 
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T etryl ( Trin itrophenylmeth yl u lira m i itr). 

This substance is more sensitive to initiation of detonation than 
eitlier T.N.T. or tetranitroaniline, while at the same time it is mucli 
less sensitive to shock or friettion than is fulminate of mercurv. It 
also possesses in a high degree the property of being able to initiate 
detonation in less sensitive explosives. It does not readily break 
down with the production of acidic snbstances, nor is it particularly 
Jiable to form exjilosive metallic salts. It is therefore very well suited 
for use as a Htej)])ing-Tip material in the train of events which leaij^j to 
the detonation of a ma.ss of less sensitive explosives. Kor example, 
in the case of the high explosive shell, the shock of irnpai^t ignites a 
small portion of highly sensitive cap composition ; the flash from this 
ignites jiellets of black gunpowder, which in turn causi* the detonation 
of a fulminate cap so placed as to detonate a small column of tetryl, 
the latter detonation serving to propagate detonation in the main 
charge of the shell. 

Tlie only private jilant in this country whicli was ])roducing tetryl 
at the outbreak of war was situated in the Ardeer Factory of Nobel’s 
Explosives (,^o. Ltd. The jirocess emj»loyed was similar to that used 
by the Germans before the war. The raw material used was ffii^ethyl- 
unilme, whicli was dissolved in sul])huric acid and nitrated directly 
by the addition of nitric acid. The resulting tetryl was separated 
from the residual acids by filtration and was [nirified by water washing. 
Where further purification was neiicssary it was recrystallised from 
solution in acetone. The advances made in connection with this 
manufacture during the war eon.sisted ])niH*i[)ally in improvements 
in the form of the jjlant employed. It was at one time considered 
necessary to carry out the operations of manufacture in glass or silica 
vessels, but further experience showed that a satisfactory product 
could be readily obtained from plant constructed of lead throughout. 

A method rfor the jirodui^tion of tetryl from dinitromethylaniline 
has also been evolved, but this latter proce.ss tioes not as yet appear 
to have been applied on a large scale. It is of interest to note that 
monomethylaniline does not give rise to such a good product as dimethyl- 
aniline, the aminic group of the former apparently not possessing the 
desirable orienting influence associated with that of the lattei* 

. Hexanitrod iphenylamine. 

This explosive, which stands approximately in the sam® class as 
tetryl, iias been used in considerable quantities by the Germans, but 
does not appear to have been much employed in this country. It 
exercises a strong irritant action on the skin and has* also the dis- 
advantage of forming metallic salts. It is not readily px)duced in a 
pure condition by the direct nitration of diphenylamine, but usually 
has #0 be crystaUi^ed after •nitration in order to free it froip resinous 
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products. A method has been evolved employing as raw materials 
dinitrochlorobenzene and aniline to form dinitrodiphenylamine, which 
is subsequently nitrated to the hexanitro-stage.^® 

IlcxatiUrodiphenyl sulphide, which has been suggested as a bursting 
charge, 2** has not, as far as is known, been employed extensively (see 
also p. 570). 

Penfn-crythritol Tetranitrate. 

'rhis substance ])osHeHse.s excellent ])ropertics as jin explo.sive, but has* 
not ‘as yet (;ome into eominon use ‘owing to the expense incurred in 
its production. It is obtained by the condensation of formaldehyde 
and acetaldoliydc in the ])re.sene,c of lime water, the product of conden- 
sation, after puriliiavtion by ah.ohol, being subsequently nitrated.^® 

‘ IJexanitro-etluuiehuHhL'L'n patented as a high explosive.^* A thorough 
examination of it has been made by W. Will.-^ Its instability at 
moderate temperatures, together with its cost of production, militate 
against its general emj)loyment. 

Dinitrod initrosohemen-e. ^ 

This ^compound, which belongs to the furoxan group, has been em- 
ploycd^as a tetryl substitute for various i)urposes in which the latter 
found application. • 

Ilexanit rod i phe \\’h\v\i\niiy be pre])ared by the action of copper 
dust on ])icryl chloride, has been suggested as a liigh explosive, but 
has not come into general use, at least in Great Britain. 

LUpdd Nltrofjen Peroxide. Mixtures. 

Experiments have been carried out [with mixtures containing 
nitrogen ])eroxi<le. Dried nitrogen peroxide gives most powerful 
explosive mixtures with nitrobenzene and carbon bi8ul])hide. The 
optimum mixture of the former is more powerful in the lead block than 
nitroglycerin, and of the latter than picric achl, but results were not 
so favourable in tlic “ Stanch juo be.” Nitrogen peroxide-nitrobenzene 
mixtures Imvc a sensitiveness to shock similar^to that of nitroglycerin. 
The French have used liquid nitrogen peroxide and benzene in compart- 
mented bombs under the name of anilite. K. Earle also states 
that benzol and nitrogen peroxide constitute an explosive mixture. 

A. StottbacluT, /j. ges. Schiess- «. SprewjatoJfw., 1919, 89. 

(\ Hartmann, Eng. Pat. 18354, 1913. 

** A. Stott bafluT, Z. ffvfi. Sehifss- ii. iSprengstoffw., 1910, tl, 182 ; J., 1917, 101. 

C. (laosson, Eng. Pat. 24839, 1913; Fr. Pat. 403714; J., 1914, 376. G. 
E. Knoffler, Oor. Pat. AppJ. C. 23770. 

Ber., 1914: 47. 901 : J., 1014, 441. 

28 W. HinUiul and others, Eng. Pat. 16692, 1914 ; J., 1916, 688. 

*• Sprengstoff A.-G. Garbonit, Eng. Pat. 18333, 1914 ; J., 1915, 985 

2® H. Kast, Z. ges. Schiess- u. Sprengstoffio., 1919, 81. 

J. Ind. Eng. Chem., 1919, 11 , 924. 
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A certain amount of confusion exists in the literature with regard 
to the relative explosive powers of even the most common t v'i)es of 
explosives. This is probably due to the insulHcient jUtention paid 
to the conditions under wdiich the explosives have been initiated. For 
instance, nitroglycerin placed in a test tube was initiated by siher 
azide contained in an inner glass tube connected to a fuse. Under 
similar conditions picric acid, T.N.T., tetryl, and hexanitnxliphenyl- 
amine did not detonate. A mixture /)f nitroglycerin and T.N.T. did 
.not detonate when enclosed in a glass bottle using silver azide as above, 
but a violent detonation occurred when the bottle was placed in a 
close-fitting tin can. Substitution of a brass detojiator capsule for 
the glass tube containing the azide resulted in detonation when the 
bottle was placed on a metal su|)port.^- The [)hysical conditions of 
the explosive and it.<i confinement have a very marked inlliience on 
its detonating pro])erties. It no doubt came as a sur])rise to many 
that wdien the exigencies of war made it necessary, it was ))ossible 
to use dinitrobenzene without admixture as a shell filling, and even 
dinitronaphthalene and nitrobenzene can be detonated. 'I’he inade- 
quacy of the oxygen content as a guide to explosive value has long 
been recognised by chemists in the explosives industry and t he condi- 
tions of internal strain in the molecule and influence of otlu'# physical 
factors are now receiving more attention than hitherto. In tracing 
a relation between chemical constitution and brisance miudi valuable 
work has been done by Stettbachcr, for an account of wbicli t he oi iginal 
jmpers should be consulted. 


High Explosives for Uivil Puui'Oses. 

Practically all applications of high explosives under this heading 
arc confined to the ojierations of blasting in one form or another. The 
high explo8i\^s used for such purposes are known as blasting explosives. 

In spite of the enormous demand for high explosives for fiiilitary 
purposes during the wa^ it was necessary to maintain practically a normal 
supply of explosives for blasting purposes in order that mining opera- 
tions might not be unduly handicapped. This was done with great 
difficulty, owing to the interruption of supplies of raw materials and 
the diversion of many of the usual ingredients of blasting explositcs 
to military uses. The alterations which have taken place in the manu- 
facture of blasting explosives during the period under rcfview have 
therefbre, to a large extent, been of the nature of adapting manufacture 
to meet new conditions rather than in achieving normal advances in 

•* Stettbacher, Z. ges. Schiess- u. Sprcngstojfw., 1919, isf. 

” Stettbachcr, ibid., 1918, 225; 1919, 220, 247; J., 1919, 441a. 
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technique. Such changes are worthy record, however, as many 
of them will undoubtedly Imve a permanent effect on the design and 
use of blastiRg explosives. 

As an example of the changes introduced to meet new requirements, 
it may be mentioned that with the outbreak of war it became impossible 
to use potassium salts as ingredients of blasting explosives and steps 
had at once to be taken to substitute the corresy)onding sodium salts ; 
but owing to the increased hygroscopicity of the latter and for other 
reasons, this was not achieved without a great deal of trouble on the* 
j)art of exj)losives nianufacturers, .and some sacrifice of properties^ 
hitherto considered indisj)ensable in blasting explosives of high quality. 
The difficulty of obtaining ammonium oxalate and the high price 
demanded for it rendered this very useful cooling agent in safety blast- 
ing explosives practically unavailable, and substitutes had to be inves- 
tigated and satisfactory explosives containing them devised. The 
demand for nitroglycerin for the manufacture of cordite and the shortage 
of glycerin supplies imposed drastic, restrictions upon the quantity 
of nitroglycerin available for the manufacture of blasting explosives, 
and steps had to be taken to develop new compositions containing 
lower percentages of nitroglycerin, without interfering more than was 
absoluttlj necessary with the power of the explosives available. For 
the greater part of the war the total quantity of nitroglycerin allotited 
to blasting explosives was strictly limited and no composition was 
allowed to contain more than 50%. 

The following compositions may be cited as representing some of 
the standmd explosives as used before the war and the substitutes 
sup])lied for them under war conditions : 


Standard Pre-War Com position.^. 



lila^tlnu 

Oplatln ' 
dymimito. | 

GoIiR. 

nlte. 

Hnmson- 

Ito. 

Dyna- 

mite. 

Nitroglycerin . 

90-6 

1 

74-1 1 

614 

59*1 

75-0 

Nitrocotton 

8-8 

5-9 ; 

3-8 

3-4 


Potassijiirh nitrate 

— • ' 

15-7 1 

27-6 

18-1 

— • 

Woodmeal^ 

— 

i 40. 

7-2 

6-6 


Aihmonium oxalate . 

— 

— 

— . 

12-8 

. — 

Chalk 

0-6 

0-3 i 

0-3 

— . 

« 

Kieselguhr'' . . . | 

i 

K 1 

— 

— 

C 1 

25-0 

<■ 
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Samsonite ' ■6)“u nitroKlvcoriu 

nitroglycerin dynamite for 
.■*am8onitt‘. dpmniito. 

Nitroglycerin 

50-() 

50-0 

38-G 

Nitroeotton .... 

21. 

2-8 

1*5 

Sodium nitrate . 

38-2 

28() 

40-1 

Woodmeal . . • . 

;?*4 

7*0 

18-7 

Sodium cliloride 


11-5 

• 

Magnesium carboiuiie . 

0-3 


: M 

Where the work wa^> of 

natiojial im porta nee 

and it 

could bo .showui 


tliat gelignite 50% N/(l was too w'oak a substitute for blasting gelatin 
or gelatin dynjiniite, special ])erinits w'cre issiKul authorising the 
su|)[)ly of gelatin dynamites of a])|U’oxiinafely the following eoniposi- 
tion : Nitroglycerin 71-0, nitroeotton 5*0, sodium nitrate J8*0, W'ood- 
nieal 4*5, chalk 0*3%. 

Nitmjhfcerin. 

II. llibbert^* has established tho conditions necessary for tfte for- 
mation of both crystalline isomers of nitroglycerin, and particulars 
are given regarding the solubility, sensitiveness, and crystalline struc- 
ture. in a later communication he considers that analogies between 
the ])henomena of crystallisation of nitroglycerin, benzoj)honone, and 
the cinnanii(5 acids indicate that the two crystalline forms of nitro- 
glycerin are probably chemical i.soiners which are c,apable of retaining 
their individuality in the liquid condition. The freshly j)repared liquid 
consi.sts mostly of the liquid labile form (m.pt. 2*^0.), though a small 
quantity of the liquid stable form is also pre.sent (m.pt. 13'2'^ C.). The 
solid labile form which .separates on cooling contains a small amount 
of the stable form in .solid solution and separate crystals of the^latter 
are formed only when the saturation value for them is exceeded. The 
concentration of the stable form increa.ses on standing. Formulffi 
are suggested for the two isomers. 

H. Hepworth has studied the question from the absorption spe^^trum 
*tandpoint and concludes that th.e labile and stable forms o^ nitrogly- 
cerin are physical i.somerides. Both forms are identical in aqueous 
jolution. , 

• • 

In a ^discussion of the mechanism of th^e propagation of explosion 

through nitroglycerin, li. Becker gives thfe calculated temperature 

Z. ges. Schiess- u. Sprengatojfw., 1014, 9, 83. • 

Ibid., 1914, 9, 305 ; 1914, 984. 

Chem. Soc. Trans., 1919, 116, 840; J., 1919, 659a. 

Z. Elektroch€m.,J.dn, 23, 40; J., 1919. 879a. 
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riscH involved by adiabatic compression and by Hugoniot shock com- 
pression. The results indicate that the detonation of nitroglycerin 
is due to the heat caused by the enormous pressure rises. 

D. Chiaraviglio and 0. M. Corbino ^ point out that the value obtained 
by Marshall and Peace for the vapour pressure of nitroglycerin at 20** C., 
viz., 2*5/10, (XX) mm., is considerably lower than that previously found 
by Marshall, and is near to that found by the authors. They point 
out that the Jjangmuir method- used by them is much more convenient 
than that used by Marshall and Peace and is equally reliable. • 

C. Girard and P. looss give thq solubility of 'nitroglycerin in variolis 
oils at 5'^, l?*^, and 30*^0. The solubility in vegetable and animal 
oils at ordinary temperature is from 10 to 16%. The presence of 
nitro-compounds increases the solubility considerably. 

F. T. Szaft'ka points out the danger attending the present German 
method of handling the small quantity of nitroglycerin which separates 
from waste nitroglycerin acids immediately before denitration, and 
suggests an arrangement for running such nitroglycerin direct to the 
after-separating house for treatment in a small separator provided 
specially for this purpose. 

J. G. Baxter has patented a continuous nitration and separation 
procc.^i 'lor nitroglycerin attained by the use of a two-compartmented 
nitrator having free inter-communication at top and bottom of the 
compartments, and an attached separator with waste acid and nitro- 
glycerin pipes terminating at the same level. 

Heyl regards the j)hcnoldisul])honic acid colorimetric test intro- 
duced by Scovillc as more suitable than the Kjeldahl method for 
determining small quantities of nitroglycerin. 

Towards the end of 1919 the first two ])arts of a paper by F. 
llofwimmer appeared dealing with the manufacture of nitroglycerin, 
with special reference to the losses occurring in the nitration and wash- 
ing ])roccsses. He records a scries of experiments in which lOO-grm. 
lots of glycerin were nitrated with varying proportiorts of a water- 
free mixed acid (HNO 3 46*2%, HjSO* 53*8%) and gives the yields 
obtained and the analyses of the nitroglycerin, residual acids, and 
wash-waters. From the results it is shown where the losses in 
glycerin and nitric acid occur under the varying conditions. He 
stateiS also that the mixing of the residual acids with an equal 
weight of 20% oleum gives a mixture suitable for the manufacture of 
nitric acid from sodium nitrate or for the nitration of aromatic hydro- 

t • 

Chem. Zentr., ;9t6, II., 720. 

*• Monit. ScierU., 1913, 111, 681 ; J., 1913, 1088. 

Z, ges. Schiess- u, Sprengatoffiv., 1919, 44. 

« Eng. Pat. 126091 ; J.. 1919, 442a. 

«»‘F. W. Heyl, J., 1914, 613. 

Z. gta. Schiua- u. Sprengstoffiv.t 1919, 14, 361, 381. 
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carbons. In this way the e}y>en8ive denitration and concentration 
processes are avoided. 

Again, losses of nitroglycerin in the washing process artr diminished 
by a special scheme of washing which involves first a soda washing 
and then two water washings,** the water from the last two washings 
being used to prepare the soda liquor for the washing of a subsequent 
(jharge. On the large scale this procedure at first gave some trouble 
owing to sudden evolution of carbon dioxide, causing frothing over, 

but this difficulty was readily surmounted. 

• • 

Nitiophenyl ffh/ceryl ether. ^ 

Nitro derivatives of phenyl glyceryl ether hav(‘ been ])atented 
for use in explosives. It is claimed that they are free from the defect 
of instability inherent in the mixtures of the compounds from which 
they may be regarded as originating, e.g.y a glyceryl nitrate Jind picric 
acid. 

Ni tro- i sohidyhfhjcerol trin i irate. 

F. K. Matthews ^ has patented the use in explosives of nitro-isobutyl- 
glycerol trinitrate, produced by nitrating nitrodsobutylglyM-erol. 

^ Nitroylycols and Nitro.siufars. 

Owing to the readiness with which nitroglycerin freezes and to the 
shortage of glycerin during the war, considerable attention was directed 
to the jtroduction of the nitration products of the glycols.’ Numerous 
patents have been taken out to cover the use of nitrated ethylene-, 
butylene-, and trimethylene-glycols.'*” Nitrated sugar is also ])at(‘nted 
as an ingredient of a blasting explosive together with a nitro-com])ound, 
nitroglycerin, woodmeal, and a nitrate.'*^ E. J. TlolTman and V. P. 
Hawse “** describe the nitration of ])ure sucrose. The crude product 
containing 15% of nitrogen was unstable above 30'^ C., but the pure 
octanitrate, isc4ated from the crude product by treatment with alcohol, 
melted at 85*5** C. and was very stable and less sensitive to ifhpact 
than the crude product. ^ The analysis of explosive mixtures containing 
nitrated sucrose by a polari metric method is discussed. 

• 

Nitrocelluloses. • 

There is little of outstanding importance to record in the develo|t- 
ment of the nitroceyulose industry, although the output of this^mat/crial, 

Dinftmite Nobel S.A., Eng. Pat. 24362, 19141 1910, 144. 

« Eng. Pat. 6447, 1914 ; J., 1916, 453. 

*• U.S. Pats. 1206223, 1213367, 1213369, 1231361, 13070.32, 1.30T033, 1.3070;U ; 

1917, 101, 404, 943; 1919, 604a. Eng. Pat, 106086; J., 1918^ 167a. 

C. A. Woodbury, U.S. Pat. 1149487 ; J., 1916, 985. 

•8 J. Amer. Chem. Soc.^ 1919, 41, 235; J., 1919, 234a. 
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wliich enters as an ingredient into so^many explosives — military and 
civil — has been on a scale hitherto undreamt of. In the United States, 
for example, plants have been built capable of turning out 500 tons 
per day. The concentration of energy on output lias been such as 
to leave little opportunity for development in other directions. 

In the early days of the war an opinion was expressed that the 
cutting off of the supplies of cotton from the C’entral Powers would 
result in their early collapse, dt is now a matter of general knowledge 
that this was a mistaken idea and that the enemy were able to fa41 
bj\ck upon unlimited supplies of .other ccllulo^^ic raw materials frdm 
wliich a sufficiently stable nitrocellulose could be produced with little 
difficulty. 

Cellulose prepared from wood was found to afford an admirable 
substitute for cotton cellulose in the manufaeture of explosives ; in 
fact, it has been stated thiit wood cellulosi* will be retained as a per- 
manent raw material in ])reforence to cotton.^® Although it has cer- 
tain disadvantages compared with (“otton, the most important of which 
is the greater loss of nitric acid entailed on nitration, these are out- 
weighed by the advantages of cheapness, greater purity, and the easier 
stabilisation of the nitrated prodiud.. It seems that sulphite-cellulose 
manui'abtured according to the llitter-Kellner process was almost 
exclusively used by the Austrian (xovernment during the war.^^^t The 
use of wood cellulose was evidently not unattended with difficulties, 
as is indicated in a paper by W. Will,*’^ in which he describes attempts 
made to determine the suitability of cellulose for powder manufacture 
by consideration of the viscosities of solutions in Schweizer’s reagent. 
Complaints had been received from the manufacturers that'the tubular 
jx)wder issuing first from the press and still containing solvent was 
drier, leas plastic, and more readily broken. The finished jiowders 
were more brittle and more sensitive to friction than similar powders 
made from cotton lintcrs or rag cotton. Will comes to the conclusion 
that the working quality of a gelatinised powder nufde from wood 
cellulbse depends, to a considerable extent, on factors other than the 
viscosity of the cellulose or of its nitrate. ^ 

C. (t. Schwalbe has nitrated various forms of wood cellulose, the 
main object being to determine the influence of impurities in the wood 
cellulbse on the stability of the resulting nitroeelluloses. The products 
tfere all of good stability. 

As supplies of cotton were sufficient for the needs of the allied coun- 

« I 

•• R. Schwarz, Z. Schif^S^ u. Sprengstojfw., 1919, 14, 175; OesteA’. Chem. 
Zeit., 1919, 22, 50, 67 ; J.. 1919, 602a. C. G. Schwalbe and A. Schrimpff, 
ibid., 1919, 14; 41 ; J., 1919, 655a. 

Schwarz^, loc. cit. 

“ Z. angew. Chem., 1919, 32, 133 ; ./., 1919, 479a. 

»■ Z. angew. Chem., 1914, 27, 662 ; J., 1915, 162. 
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triats, the necessity of developing the use of other raw materials has 
not arisen. Before the war linters were largely used as the raw material 
both on the continent of Europe and in the United States* During 
the war a still lower quality of cotton— -hull fibre- -was introduced. 
The hull fibres are the short hains which remain attached to tlie cotton 
seed after the delinting process, and are removed from the seed husk 
or hulls by attrition in a mill. This fibre, after suitable juirification, 
may be used as a raw material for the production of nitrocellulose.** 

(•'. M. Stine suggests the replacement of nitrocellulose in explosives 
by fiitratcd ivory nuts. * Such a maU^rial yields a very dense form of. 
nitric ester which, if sufficiently stable, may replace for certain purposes 
the light fluffy product obtained from cotton or wood cellulose. 

Since cotton has not yet been successfully grown in Australia, attempts 
to prepare nitrocellulose* from a marine fibre {Posidonia australis), 
apparently dredged in large quantities from the sea off the South 
Australian coast, are of interest. Preliminary experiments suggested 
that this fibre could be purified on the commercial scale so as to render 
it suitable for nitration.*® Further official work has, however, limited 
the jiossible use of this fibre for explosive purposes to the production 
of nitrocellulose for blasting cxplo.sives or for the manufacture^ of 
“ bulk ” sporting jiowdcrs.*® * ^ 

Kap(fk fibre, nearly related to cotton and used to a large extent for 
filling life-belts on account of its lightness and water-repelling proper- 
ties, has l>een stated by W. F. Reid to j)roduco a nitrocellulose which 
is [jrobably not stable. 

W. B. Thomson, W. D. Severn, aiul (1. Twy«*ross claim the employ- 
ment of the wood of the baobab tree as a raw material for nitrocellulose. 
Their specification .states that this wood has much the same technical 
qualities as cotton for this purpose and that it is composed of almost 
pure cellulose and is fibrous to a high degree, the fibres closely resembling 
cotton fibre both in appearance and in behaviour during nitration. 

The importance of the correct determination of the nitrogen content 
of a nitrocellulose is well known. The usual method of determination 
is by decomposition with ^ilphuric acid in the presence of mercury in 
a Lunge nitrometer ; it is now, however, generally accepted that the 
results obtained by this method, owing to the, complex composition 
of the gases evolved, are inaccurate, and are not even consistent uiiTess 

"fr. F. Reid, J. Roy. Soc. Arts, 1915, 63, 63i. E. C. do Segundo, ibid., 
•1919. 67, 184. • • 

U.S. Ifet. 1143330; J., 1015, 8.52. 

** B. .T. Smart and P. Pecover, J., 1918, 300'i. 

J. Read and H. G. Smith, Inat. of Science and Industry, Commonwealth 
of Australia, Bull. 14, 1919; J., 1920, lU. 

” J., 1915, 624. Also U.S. Pat. 1302455; J., 1919, 480a. 

Eng. Pat. 130066 ; U.S. Pat. 1302455 ; J., 1919, 480a. 
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definite conditions are strictly adhered to in carrying out the deter- 
mination. The inaccuracies are caused by the evolution of carlbon 
monoxide and dioxide from the organic matter present, the partial 
reduction of nitric oxide to nitrogen and nitrous oxide and perhaps to 
ammonia, the solubility of the gases ,in the sulphuric acid, and so on. 
Accurate results can, however, be obtained by attention to certain 
conditions.'*® 

It has been shown that the gas obtained by decomposition in the 
Lunge nitrometer as modified by Horn is purer than that obtained, by 
the Hchldsing inethod.'^® B. Qddo dcscriibes a modified form of 
nitrometer which he calls a “ nitrogravimeter.” The analysis depends 
on the determination of the loss in weight caused by treatment of the 
nitrociotton with a mixture of mercury and sulphuric acid. It is stated 
to give results which agree well with those of the nitrometer. An 
improvement of the nitrometer is described by V. Plancfiion.*® It is 
called the manonitround-er. 'I’lie reaction takes place in an evacuated 
vessel and the nitric oxide evolved is determined from data obtained 
from the change of pressure. The accuracy of the nitric oxide deter- 
mination in c.c. per grm. of sample is about 0*5%. Various advantages 
are claimed for the apj)aratus and method. “ Nitron ” has been success- 
fulH/ Msed in the ])recipitation of the nitrate formed on treatment of 
nitrocottoi\ with caustic soda and hydrogen ])eroxide. The .method 
was extended successfully to the analysis of nitric esters of mannitol 
and starch.®® 

ConsidiTable attention is now paid to the determination of viscosity 
as ati additional characteristic of the nitrocelluloses. The factors 
which give rise to variations in viscosity are obscure. ?*. Arrhenius 
contributes a discussion on the limitation of Einstein’s formula for the 
relation between t he vi.scosity and the concentration and states that 
the logarithmic formula developed by him 

d Jog H ^ ^ 

. 

(where n is the viscosity of a solution of the concentration of c grms. 
per 100 c.c. of solution, and 6 a constant) is of greater validity. 
Deviations from this formula arc brought about by dissociation of 
the solvent or solute molecules or by association between molecules 
c of the ‘solvent and the solute. 

( 

E.*0. Beokett, J., 1914, 628, and private comm unicat iun. A. Herve,* 
Monit. Seient., 1918, 62,^4<J; J.. 1919, 60a. '• 

Kohler and Marqucyrol, Ann. Chim. Anal., 1913, 18, 91. 

Qazz. thim. Ital, 1917, 47, 146; J., 1917, 1195. 

•* Ann.^Chim. Anal, 1916, 20, 189; J., 1916, 1031. 

W. C. Cope and J. Barab, J. Amer. Chem. Soc., 1917, 39, 504 ; J., 1917, 473. 

Biochem. J., 1917, 11, 112, 
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S. E. Sheppard discusses the*application of Stokes’ law to viscosi- 
metry, particularly with regard to very viscous solutions such as 
those of nitrocellulose, with special reference to the influence of the 
wall or boundary of the containing vessel. An eini>irical formula 
correcting for the latter is given. By the aid of this, and a linear 
correction for the influence of the total height of the liquid column, 
determinations of absolute viscosities of very viscous media may be 
majie with relatively simple apparatus. 

A» D. Conley in an jirticle dealing with the proximate analysis of 
nitrocellulose solutions and solvents discusses methods for the deter* 
m illation of the viscosity of solutions of nitrocellulose, lie points out 
that it has long been known that two samples of nitroi’ellulose that 
give the same vi.scosity in wood alcohol do not nece.ssarily give the 
same viscosity in amyl acetate. This proves that the boiling [loint 
of the solvent is not the factor which determines viscosity even though 
the lower-boiling solvents appear to give the thinnest solutions. 

From measurements made in an Kngler visc^nneter, H. Nishida 
shows that viscosity measurements can be employed for jiurjioses of 
control, and the elTect on the viscosity of various factors in the manu- 
facture have been determined by this means. These include tynp of 
nitration, percentage of water, composition of acids, treatment of the 
raw material, etc. The viscosity of a mixture of nitroijclluloses of 
known viscosity may be calculated from the additive law. 

A review of the whole subject up to 1913 is given by H. Schwarz.®® 
lleference is made under the section of this report dealing with cor- 
dite R.D.B. to work done in this country on the relationship between 
the viscosities of the raw cotton and the resulting nitrocellulose (p. 5G1 ). 

In the analysis of waste acids from nitrocotton manufacture it has 
been recognised that the results obtained by the usual methods do not 
givo altogether a correct idea of the composition, on account of the 
•impurities present derived from the degradation of the cellulose. 
Nitrating acids made up from such wa.ste acids do not give nitrocellu- 
lose of the same nitrogen content a.s those made from fresh acids. It 
is stated that one caused of the error is the presence of oxalic acid in 
the waste acid, and in a review of the nitrocellulose industry, R. C. 
Schiipphaus states that the determination of the oxalic acid ^lias 
been a routine operation for a long period in well-c.onducted factories. 
Apart from the Abel heat test, the Bergmann-Junk test seems to 
. be the principal te.st <idopted to investigate the stability of nitfocellu- 

• • 

•• J. Ind. Eng. Chem., 1917, 9, 523; 7.,. 1917r 670. 

J. Ind. Eng. Chevi., 1915, 7, 886; J.. 1915, 1137. , 

Caoutchouc et OHUapercha, 1914, 7, 8103, 8200; J., 1914, 476. 

•« Z. Chem. Ind. Koll., 1913, 12, 32 ; see J., 1913, 191. 

•• T. Chandelon. BuU. Soc. Chim. Belg., 1914. 28, 68 ; J., 1914, 334. 

Ind. Eng. 1915, 7, 290. 
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lose. F. M. Mayrhofer ’ ‘ introduces water with the nitrocotton into 
the decomposit'on tube in this test and states that changes in rate and 
amount ol decoTii position are thus caused which gieatly facilitate the 
diagnosis of instability. 

In a paper dealing with the twb methods most widely used in 
Germany for the determination of the chemical stability of nitrocellulose 
and with a new closed vessel test at 75^^ C., F. Lenze and B. Pleus give an 
account of the develo])inent ‘of siu-h methods. Experimental results 
showed that the 75"* ('. test gave consistent figures at different tiiftes 
f\nd different j)la(;es for the same nitrocellulose and that the evolution 
of red fumes r(‘ally does iiidicate the beginning of the decomposition. 

In a further (’.ommunication^® regarding tests on nitrocelluloses which 
had undergone storage for various lengths of time and under various 
conditions, they eni])hasi8e the all-rouml reliability of the new closed 
vessel test and indicate that the manometer test leaves much to bo 
desired. 

A. Herve^^ discussing the influence of different factors in the nitra- 
tion of cellulose on the sulphur content, suggests the addition of magne- 
sium cbloride to the steaming vat instead of th(i usual alkaline boil. 
This salt is claimed to exert a complete saponifying action on the 
imiiirities jiresent. The nitrocelluloses experimented with were of 
low nitrogen content. 

A. SchrimpflF^*’ discusses the various methods of stabilisation and 
gives instances of successful results obtained by the use of sodium 
bisulphite. He draws attention to the necessity for the more thorough 
stabilisation of collodion cotton for celluloid. Another process of 
stabilisation published in the foreign press involves the use of an alco- 
holic alkaline solution at IbC^O. J. Duclaux^® suggests stabilisation 
by solution in acetone and treatment of the solution with benzene 
before washing with water. The impurities remain in the benzene jind 
water. A suggestion is made by J. Delpech^^ that larger quantities, 
of solvent should be used in the manufacture of Frerlch B powder in 
order that a solution nnay be obtained which is capable of being filtered 
through cotton wool under pressure. In this way specks of ligno- 
oellulose and other impurities which form centres of decomposition are 
removed and a perfectly transparent colloid is produced. H. Schwarz 
discusses the chemistry of the cotton fibre, and indications are given 
'of the various ways in which the instability of nitrocellulose used in 

I * 

Z. ges. Schieas’ u. Sprengsioffw.^ 1918, 13, 425 ; J., 1919, 603a. 

Ibid., 1919, 14, 297. r * ’3 Ibid., 1919, 1*4, 377. 

Monit. Scienl., 1918, 62, 193 ; J., 1918, 718a. 

Z. ges. i:ichies3- u. SpreiigstoJJw., 1919, 14, 252 , 257. 
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celluloid luanufactiirc can be diagnosed. The superiority of colloidal 
lantacids over those which ajipear most ])ronusing from an atomistic 
or molecular ])oint of view is emphasised. • 

In view of the development of the alcohol <le]iydration ])roces8 for 
nitrocotton, results given for tfte examination of the soluble j)roducts 
extracted by the alcohol are of interest. F. Langenscheidt states that 
the nitrogen content varied from 9*1 to 9-6% in the extract obtained 
with 94% alcohol. Stability tests of the extracted material are also 
gTyen. Alcohol used for the dehytlration of nitrocotton and removed 
by hydraulic, jiressure fias a higher <ntrocellulo.se content than similar 
alcohol which has been removed by a centrifugal. Centrifugals are 
jireferred on the groimds of increased economy and siiitabilitv of 
product. 

H. N. Stokes and P. Weber carried out in ItKiT \ cry full exjieri- 

numts on the effects of heat on celluloid and similar matcuial, witli sjiec.ial 
reference to the hazards connected with their use and trans])ortation. 
The results liave been published by the U.S. Ihireau of Standards.*^® 
The conclusions of the authors are that celluloid, which term includes 
jiyroxylin jilastics, gciKually does not diffiT essentially fron nitrocellu- 
lose. Decomposition commences at lOO"* (\ and above this tem])erature 
the heat of decom])osition may raise the temperature abov(‘ fh(f igni- 
tion ^)oint. Above 170'^ (’. decomposition takes j)lace explosively as 
with nitrocellulose. The va])ours evolved by decomj)osition arc 
poisonous and extnmiely combustible and may be ignited by the heat 
of decomposition of the celluloid itself. 

The Thomson dis])lacement process has been used in this country 
during tlic war for the nitration of cellulose for war ])urposes, but during 
the later stages the meclianical dipping proc(‘ss introduced from the 
United States was used for c*ertain products. S. L. Stadelmann gives 
ai^ interesting account of tlie various processes and methods evolved in 
the manufacture of nitrocellulose and nitrocellulose powders in the 
United States! A. Hervc^“ details results of cxfM'Hments on the 
influence of the variation of the percentage of water and nitric acid 
in the nitrating mixtures on the resulting nitrocellulose. lie draws 
attention to the want of uniformity in nitration obtained when air 
stirring is used and suggests that tliis is due to insufficient agitation 
during nitration. H. Stocker gives the nitrogen content and soliTlhlity 
reljitionships, in various solvents, of the jiroducts obtained by nitrati<#i 
of cotton-wool witjj mixed acids containing varying jiroportions of 
nitric acid and water. The degree of solubility is greatly influenced 
by the method of manufacture of the pitro«otton and the purity of 
the solvent. A nitrocotton very soluble in boiling absolute alcohol 

Z. ges. Schiess- u. filprengstoffu’., 1914, 9, 54. Tfchnol. Pajper 98, 1917. 

Mei. and Chem. Eng., 1915, 13, 361. 

ScienL, 1918, 62, IW, 241, •* KunaUtoffe, 1914, 4 , 285. 
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becomes rapidly less soluble as the water content is raised. The time 
of nitration also influences the solubility. With increasing time of * 
nitration it first rises, then oscillates, and finally falls.®®® The use of 
aluminium vessels for nitrating is considered by A. Trillat.®* It is 
not possible to lay down any hard and fast rules for the degree of 
action of the acids on the metal on account of the many variables. 
Zauner®® deals with the dangers encountered in the course of manu- 
fuc.ture of crude celluloid and with the methods of combating these. 

In experiments on the acetylation of nitrocellulose for the produd- 
of an acetyl nitrocellulose which may serve as an addition to celfu- 
loid, Nishida comes to the conclusion that simultaneous nitration and 
acetylation is the more satisfactory process. The most suitable pro- 
duct obtained in this way was non-inflammable by heating and 
contained over {)% of nitrogen. It dissolved in chloroform and 
alcoholic camphor, giving, with the latter, a glutinous liquid readily 
miscible with nitrocellulose paste.®® H. Barthelemy states®^ that 
nitrocellulose is capable of dissolving with partial denitrification 
in formic acid, esj)ecially in the presence of appro})riate reagents. 
There is a substitution of the radicle H.CO for NO^ and the products 
arc claimed to be considerably more explosive than nitrocellulose of 
equivalent nitrogen content. 

Niiro-starcK 

Nitro-starch has never come into general use as an ingredient of 
explosives owing to the difliculties of stabilising the product. G. 
Jones ®® states that these difficulties having been overcome, it is now 
one of the safest of all explosives to handle and has found important 
military uses. It was formerly manufactured from tapioca, but is 
now obtained of superior quality and more economically from corn 
starch. C. E. Waller ®® has patented two explosive compositions 
containing nitro-starch. • 

Gelathi Exj)loslves. 

Since the introduction of blasting gelatin and gelignite by Alfred 
Nobel about the year 1887, gelatinous blasting explosives have always 
been manufactured by incorporating the ingredients in mixing machines 
by means of a hot water jacket. One of the results of a prolonged 
and systematic research into the gelatinising properties of various 
s^tbstances, carried out by Nobel’s Explosives Company, has been the 
discovery that certain classes of chemical compounds possess the pro- 

H. Sohwarz, Caoutchouc et Guttapercha^ 1914, 11, 7964 eeq. ; J., 1^14, 744. 
BuU. Soc. d^Encour., 1915', 152, 647 ; J., 1916, 874. 

Z. Oewerbfhygiene, 6, 199. 

•• H. Nishida, KunaUtoffe, 1914, 4, 141 ; J., 1914, 476. 

Caoutchoae et Guttapercha, 1917, 14, 9274. 
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perty oi accelerating the solvent or gelatinising power of nitroglycerin.*” 
To take a simple case, it has been found that the addition of as little 
as 0 * 08 % of fornianilidc to the ingredients of blasting gelatin increases 
the gelatinising power of the nitroglycerin to such an extent that well- 
gelatinised blasting gelatin crfli be produced by merely fncori)OTating 
the ingredients at the ordinary temjH*rature. It has long been known 
that the sensitivene.ss of explosives to ignition by friction or shock 
increases with the rise of tenn)erature'. One great advantage to bo 
of^tained from the application of the new discovery is, therefore, at 
once evident — the possibility of conducting the manufacture of glu- 
tinous explosives in the cold instead of at an elevated temperature 
enormously reduces the dangers of explosion incident to this manu- 
facture. This new method of nianufacture has now been cxcjlusively 
adopted at the Ardeer' Factory of NobeKs Explosives Company, and 
with the continued use of this procc.ss it has been found to possess 
important advantages in other respects. The reduction in temperature 
of incorjjoration does not indicate the full measure of the accelerating 
jK)wer of the new ingredients, as, even at the lower temperature, it 
has been found that the time taken to obtain the required degree of 
gelatinisation is considerably less than by the old method of hot 
gelatinisation. This results in an increased productive capacity for 
any ^iven plant. It has also been found that the sensitiveness to 
initiation of the ex|)losivcs ])roduced by the method of cold gelatinisa- 
tion is superior to that produced by the old })rocess. ^ ({elatinous 
explosives gradually lose their sensitiveness to initiation when kept 
for any length of time, and the warmer the climate in which they are 
kept the more readily does this fall in sensitiveness manifest itself. 
Explosives made by the cold gelatini.satioii ])rocess have been found 
to retain their sensitiveness for a longer period than those i>repared 
by, hot gelatinisation. This factor is an im])ortant advantage from 
the point of view of the actual application of explosives. The accel- 
erators now used possess the additional ]iro[)erty of stabilising high 
explosives of the nitric ester tyj)e. Consequently the chemical stabi- 
lity of these explosives >should be somewhat increased, though this 
is not generally a matter of great importance, as the life of such an 
explosive is measured, not by its chemical stability, but by the* length 
of timjB during which it retains it& power of being initiated by a service 
detonator. • 

This new type qf explosive i)088e8se8 therefore several ^material 
advantages, and in no single projjerty has it been found to be inferior 
to rimilar explosives made by the original* process. 

D. Chiaraviglio and 0 . M. Corbino discuss the formatio'g of the nitro- 

•• W. Rintoob I^* Cross, and Nobel’s Explosives Co., Eng. Patm 14655 and 
14656 of 1916, and 126056 ; J., 1919, 340a, 513a. ' Arms and Explosives, 1919, 126. 

Z.^ges. Sehiess- u, SprengstoJ^., 1915, 10, 156; see J., 1915, 637. 
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glycerin-nitrocelluloae colloid. On placing nitroglycerin and nitrocellu^ 
lose separately in an evacuated vessel kept at a uniform temperature of * 
3()‘^ C., the liitroglycerin was absorbed by the nitrocellulose to an extent ‘ 
depending on the type of nitrocellulose and the duration of the experi- 
ment. A rise of temperature was observed on dropping nitroglycerin 
on to guncotton m vacuo. The decision as to whether the explanation 
should have a cliemical or ])hysical basis is postponed. 

W. A, Hargreaves **2 discusses the nature of blasting gelatin. He 
considers it to be a colloidal solution of nitroglycerin in nitrocotto*n 
mvxed with free ungelatini.sed nitroglycerin. Insensitiveness may be 
avoided by reducing the nitrocotton content. After storage for one 
year results originally obtained with a No. 6 detonator can only be 
du])licatcd if a No. 7 detonator is used. The explosion wave following 
detonation of blasting gelatin is transmitted by free ungelatinised nitro- 
glycerin and only imperfectly or not at all by the jelly. If there is 
no free nitroglycerin, or if the particles of the nitroglycerin arc far 
apart, the blasting gelatin becomes insensitive. K. \Veisko])f,*® how- 
ever, states that it is unnecessary to have liqiiid nitroglycerin in the 
explosive in order to obtain high sensitiveness, as nitroglycerin itself 
is incapable of transmitting the explosion wave. 

H. liibbert®^ finds that when blasting gelatin is frozen the nitro- 
glycerin separates in the labile crystalline form. The greater senf^itive- 
uess to shock of frozen blasting gelatin compared with frozen gelatin 
dynamite is jirobably due to the tendency of the labile form of nitro- 
glycerin to change to the stable form with the liberation of energy. In 
the case of gelatin dynamite the nitroglycerin separates in the form 
of the higher-melting stable derivative owing to the presence of sodium 
nitrate and other substances. 

E. A. Mann and T. N. Kirtoii®-'* report that, in an investigation of the 
causes of the inertness in gelatinous blasting explosives, T)'Autri(;he 
tests were carried out on gelignites containing sodium and potassium , 
nitrate, gelatin dynamite, and blasting gelatin. The 'gases obtained 
in the workings were also analysed. Indications were obtained that 
sodium nitrate explosives develoj) inertness more rapidly than potas- 
sium nitrate explosives. The use of No. 7 and No. 8 detonators instead 
of No. *6 detonators did not cause higher results to be obtained in the 
D’Autriche test. The study of nitrocotton solutions in amyl ajcetate 
ftidicates that under certain conditions of temperature, etc., some mple- 
oular change takes place in the nitrocotton constituent of the explo- 
sives, thereby causing insensitiveness. Results are given of D’Autriche 

“ J., 1914,^337. •=» J., 1914, 340. 
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tests carried out by Nobel s Ejcplosives C'onipanv of blasting explosive 
coniined in the bore hole, the velocity of detonatitiai obtained unde 
these conditions being practically the same as with tht* unconfinec 
explosives. 

W. S. Simpson®® gives result of practical te.sts of blasting gelatin, ree 
gelatin, and gelignite on the Hand, sliowing that their pi'lative blastiiij 
efficiencies agreed closely with tlieir comparative liallistic strengths 
He deprecates the use of 10% Ligdyn*as a prinuT for Idasting gelatii 
hnd reef gelatin. This oi)inion is supported by W. Cullen and B. H 
iindhorst.®^ P. B. MacDonald,®** IkowTver, holds the o[)inion that J^ig) 
detonation velocity primers are advantageous. 

Various ])atenta have recently been taken out for specifur composi 
tions suitable for use as gelatin exi)losives. A. K. Verge ‘‘'® claims a 
composition consisting of d ini tro toluene gelatinised with nitrocottor 
and incorporated with oxidising salts with or without nitroglyccjin 
S. Adde has ])ut forward a low'-freezing j»lastic ex])losive containirif 
fluid nitro-derivatives of xylene or cumene or mixtur(‘s of these togethei 
with nitrocotton and other ingredients with or without alcohol oi 
nitroglycerin. (\ I. Tisell has protected the use of aluminium 
powder containing ferrosilicon of high silicon content in e.xolosivc 
mixtures com]jrising nitrohydrocarbon, oxygen carriers, uiurcXinbus- 
tibl^, plasticity being secur<‘d by admixture of nitrocotton. 

Non-Gelali noun Explosives. 

C. A. Woodbury claims an ex])losive of the ammonium nitrate 
c'ass, the essential feature of which is that the ammonium nitrate is 
present in relatively large particles in ordm* to rcaluce the velocity of 
detonation and obtain an explosive of less shattering character. 

G. P. Bradley has patented compositions of exph).siv('s whic-li 
may be prepared in plastic, serni-[)lastic, or granular form, consisting 
• of ammonium nitrate, trinitrotoluene', trinitroxyh'Ue, and aluminium. 
J. Hargreaves and others '*** have attempted tej rc'ducc' the; sensitiveness 
of explosives of the. Amatol type iji a com posit ioii containing ammo- 
nium nitrate, T.N.T., Jiid ulmic^ anhydride. 

W. Kummer states that mixtures of ammonium nitrate and 32% 
sodium mononitrophenate, or 25^;o mononit ro|)lienolsulphonhjp salt, 
or 25%, 22% and 20% of dinitro])henol salt have b(*en feymd to be 
suitable explosive composition**. * 

Sabulite, an amijionium nitrate explosive containing calcii^m silicide 

•• J. Afr. Inst. Eng., 191G, 120. • ^ 37 
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and T.N.T., has been tested in British G'oliimbia.^^’® It was subjected 
to temperatures ot 258^* F. and —75'* F. without affecting its properties. 
It is claimetf to be two-thirds more destructive than dynamite and to 
give no poisonous fumes on ex[)losion. This explosive has apparently 
failed, hr)we-ver, after numerous and e^xhaustive tests made by the 
Anacjonda ('op})er Mining Under favourable conditions it is 

of great strength, ]>erfect safety, insensitive to shock, friction, fire, or 
frost, wliihi the fumes arc harililess. Under wet conditions, unfortu- 
nately, it is absolutely ineffective. J 

Ia the amended (lerman railway regulations compositions are 
given of numerous ammonium nitrate exjdosives. 

A. Wogrinz gives a method for the determination of the aluminium 
in ammoi\al. The ammonium nitrate and nitro-compound are first 
removed with water and (ddoroform and the Vesiduc of carbon and 
aluminium (l(‘com|)osed by a 50% solution of ])otassium hydroxide. 
The maximum error is about 0-5% of tlu* aluminium ])resent. 

In an article ihading with blasting (‘xplosives for industrial work 
in wjir time, A . Sjaelmann siat(‘s that chlorate explosives have been used 
successfully in place of ammonium nitrate explosives where dangers 
from fjredamp and coal dust are absent. Suitable chlorate mixtures 
have, also been developed for replacing black powder in quarry work 
where shattering must be avoided. 

J.,(^ Thom])Son also discusses the eiricieiu^y of chlorate explosives 
and shows tl\at permissible explo.sives of the class containing potassium 
chlorate have not been a success, as not only is an explosive containing 
chlorate more simsitive as a rule to jiercu.ssion and friction than those 
in which tin* oxygon carrii'f is a nitrate, but it is also more violeitt in 
its action. Moreover, chlorate is more liable to crystallise on the 
surface of the exj)losive, a condition which gives rise to a considerable 
increase in sensitivein‘ss. , 

Girard and F. loo.ss propose an ex})losive which is prepared by 
moistening gelatin with water jynd incoijiorating a slight excess of 
chlorate or perchlorate. The gelatin is then rendered insoluble by 
the addition of a small ])ropoTtion of formaWehyde and stoving at 
llO'^G. The mixture is granulated and the grains treated with castor 
oil contflining dis.solved nitro-compound. Aft('r further incorporation 
the nuxturc is dried at KX)*^. 

Wierkurit I consi.sts of 88% potassium chlorate and 12% tar ojl. 
In Merkupt II 20*);, of the chlorate is replaceij by ])^*rchlorate. Wetter 
Albit consists of a mixture of chlorates and nitroglycerin with mono- 
id® H. K. Mansfii-ld, U.S.Vons.Jlcpts., 1914, 1641. 

Eng. liev., 1915, 47. 

Z. ges. Schies.^- «. SpnngHoffw., 1918, 25, 105 ; 1919, 163, 196, 269, 340. 

Ibid., mo, 64; J., 1919, 9;>7a. Ibid., 1916, 89. 

Coal Age, 1919, 16, 94. Monit. ScUnt., 1913, 111, 684. 

*** Z. ycj. Schiess- M. Sprengstoffw., 1919, 19C, 1916, 66i^ 129. 
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or dinitro aromatic hydrocarbons, etc. Gesteins Koronit contains 
chlorates, nitronaphthalenc, and woodineal with or.witliout addition 
of nitroglycerin Oriid oils. Ghlorat Baldurit also contffins chlorates 
and aromatic nitrohydrocarbons, etc. IVrazito consists of a mixture 
of alkali perchlorate, ammonium nitrate or alkali chlorate, aromatic 
nitrohydrocarbons not more dangerous than dinitrotoluene, etc. 

W. J. lloynea prepares an explo^ive by feeding a ])Owdered mixture 
of potassium chlorate and sugar into a.rotatiug drum in a moist atmos- 
phere whereby the materials cohere into spherical grains. F. II. ami 
J. G. Burrows chdm a composition consisting of (i",', ammoiyum 
perchlorate, 56% potassium nitrate, 18% water-cooled aluminium, 
18% T.N.T., and 2% ])aranin. Aktiebolaget Carlit suggests the 
improvement of ammonium perchlorate explosives by the addition 
of less than 1% of alkali chlorate in order to increase sensitiveness 
and velocity of explosion. 

A. J. Marin has put forward a number of non-nit roglyeerin com- 
positions whiedi are claimed to ])ossess certain advantages. In his 
first patent he describes explosives containing ammonium perchlorate, 
sodium nitrate, and trinitronaplithalene com|)n'ssed wet to such an 
extent that when dried they give a den.sity of 1-15^ 1 0. lb* also claims 
a plastic blasting composition containing ammonium j)Pt(4dorate, 
sodium nitrate, aromatic nitro-hvdroiarbons, and guanidine nitiatc, 
to which he adds trinitronaplithalene, with the object of preventing 
setting. Another patent is for an explosive containing 66 71”/,') 
of a niixture of ammonium jierchlorate and sodium nitrate and 31-21)% 
of a mixture of tetra- and trinitronaj)hthalenes compressed wet to 
give a dfy density of 1-33-1-62. He finally’^* claims the use of a 
wet mixture of ammonium nitrate and sodium jierchlorate which he 
states produces a double salt. The product is mixed with trinitro- 
benzol, moulded into cartridges, and dried. 

F. G. L. Johnson patents a pla.stic exjilosive containing ammonium 
perchlorate «nd potassium perchlorate, preferably in cijual ])arts, to 
which he adds 17- 18% of molten wax. W. Blai kmoie |)ri^poses a 
perchlorate explosive containing anthracite and ( arhoi unduin A. K 


7j. ges. Schiesa- u. S prengatoffw , 1918, ^ 

Ibid., 1918, 252. , Ibid., 1919. .'140. 

Eng. Pat. 6755, 1914; J., 1911, 1227. * 

Eng. Pat. 115^2, 1914; J., 1914, 1227. 

Eng. Pat. 112417; J., 1918, 637a. 

1“ Eng. Pat. 1088.53; set- J., 1919^ 390v 
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Eng. Pat. 125128 ; J., 1919, 442a. 
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Charbonneaux prepares an explosive bj mixing 5 parts of ammonium 
naphthalene sulpl^onatc with 10 parts of potassium perchlorate and 1 
part of finelr powdered potassium permanganate. A. B. Cole has 
a patent for the use of a mixture containing 25% sugar, 30% potassium 
chlorate, 22% coal, 20% sodium nitrati^ 2% alcohol, 0*5% each of 
lampblack and potassium permanganate. H. (i. Smith 'has two 
patents for the use of ziiu; dust with a mixture of ammonium and 
alkali perclilorates together with sulphur or suitable carbon compounds 
and preservatives of the zinc. According to W. C. Wain’s patent,^®^ 
a mixture of castor oil, linseed oil, ivnd ])ctroloum is nitrated witFi funf- 
ing nitric acid and the nitro-com pound so ]>roduced is used as the 
saturating liquid in a chlorate explosive of the Sprengel class. 1. B. T. 
von Tarnow has a patent for an explosive consisting of })Owdered 
aluminium, nitro-hydrocar])on, and ammonium perchlorate, wdth or 
without nitrocellulose, nitrates, sawdust, ])araltin, etc. Dynastite is 
the name given to an explosive by (1. A. llauzieres.^^^ According to 
his patent it is composed of 04 parts })otassium chlorate and 6 parts 
barium nitrate, di])ped in nitrotoluenc oil. 

Liquid Air or Oxygen Exphfsivcs. 

As has already been pointed out, the conditions brought abou^ by 
the war necessitated the restriction of tin' usual explosive ingredients 
used in blasting explosives. This state of alTairs naturally directed 
increased attention to the possibilities of liquid air explosives. Especially 
was this so in Germany. Early in 1914 M. Claude and D’Arsonval 
had adapted liquid air for commercial use as an explosive, c The cart- 
ridges were bags filled with a special kind of lampblack and were soaked 
in liquid air just before use. It was claimed that the power of this 
exjtlosive was equal to that of dynamite. Powdered aluminium 
also was used with excess of licpiid air, but as the products are not 
entirely gaseous, the efficiency of such an explosive was low. Tests 
carried, out at the Pittsburg Laboratory showed that a mixture of 
liquid oxygen (85%) with carbonaceous and absorbent material was 
equivalent in strength to 10% dynamite, comparative experi- 
ments with liquid air explosives, gelatin dynamite, and Aldorfit, 
the explosive force of the liquid air explosive exceeded that of the 

*■*’ U.S. Pat. 10937G7 ; 19U, .m 

U.S. Pat. 1120401 ; J.. 1915, 303. 

U.S. lata. 1243231 and 1243351 ; Kng. Pats. 2169 hnd 2172, 1915; J., 
1917, 1290. . I 

U.S. Pat. 1240272 ; J.* 1917^ 1149. 

Fr. Pat. 4P5082 ; J., 1914, 569. Fr. Pat. 465718 ; J., 1914, 614. 

Engineerhig, 1914, 331. Engineering^ 1915, 100. 

Colliery ttuardian, 1919, 48^ 

M. Enderli, Z. ges. Schiesa- u. Sprengstoffw.y 1919, 153. 
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others, but in practice evaporation causes a considerable diminution 
* in power. * 

Oxyliquit has been successfully applied in potash inid cpal mines. 
The cartridge composition was modified by the addition of salt or 
water to the lamjjblack so as^to prevent tlie flame t)f ex})losion from 
igniting the firedamp or coal dust. In stone quarries oxyli(piit has 
not been so successful. Pabst gives an exhaustive list of mines, 
quarries, etc., in which liquid air or oxygen has been adopted. Kxcep- 
kional difficulties were experienced in adapting licpiid air explosives 
for use as safety explosives hi coal mines. AVith cartridges containing 
salt as safety ingredient, the loss ot sensitiveness to detonation du? to 
evaporation was very rapid, and ultimately the d»‘tonator merely 
ignited the cartridge, thus causing gas ignitions. Jlowever, an impor- 
tant advance has beenjuade by the introduction of sjiecial detonators 
which are so constructed that they are only elTcctivi’ when moistened 
with liquid air, so that wdien the cartridge has lost so much of its liquid 
air by evaporation as to become insensitive the detonator becomes 
ineffective at the same time. Ordinary detonators, of course', become 
insensitive at these low temperatures. Pab.st gives an account of 
gallery tests carried out in 1917 W’ith a liquid air explosive, Sj)rengluft 
No. 2, at the Beuthen safety explosives testing gallery, in 'iihjrh the 
explosive was safe in gas at a charge of 50() grins. 

Although the explosive po\ver of liquid air increase's with the ])ro- 
porticn of oxygen, yet the cost of production by the older methods 
increased even more rapidly, making it economical to ifse liquid air 
containing 50% oxygen. By the recent Mewes method of alternate 
vaporisation and condensation the cost of the fractionation of the 
gases has been reduced so that liquid air containing a high percentage 
of oxygen now becomes the more economical.^*® 

Liquid air is unsuitable for use as an explosive in shaft sinking owing 
to the liability to formation of carbon monoxide through delay in 
firing. It i^, however, very suitable for blasting compact rock and 

in coal mines. , • 

The adoption of liquid air ex])losives in r])j)er Silesia lias become 
so general that the Obef’schlesische Sprengstotf-des. do not anticipate 
a return being made to the older explo.sives for some time,*^® and two 
Swedish Explosives Comimnies are at present erecting seven •plants 
in Sweden for the production ui liquid air for use in mineai^'** 

L’ Sci. Amer. SuppL, lOlJf, Oct. 20, 1918. 

Bull. Soc. d'En^ur., 1918, 78. 

i9» Sauerstoff und seiner Verwendu^j aU Sprengsto^ in Bergbau^** 

1917. • 

Z. Sauerst. u. Stickstoff-Ind., 1915, 41. • 

H. Joosten, Colliery Quardinn^ 1919, 91. 

A. Schwarz, Z. ges. Schiesa- u. Sprengstofftv., 1019, 32. * 

A. Schwarz, ibid., 1919, 92. ^^^Z. arigew. Chem,, 1019, 635. 
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DetuilH of the comparative costs of liquid air explosives and the 
older explosives are given by Pabst ^^^‘^and also in a review which 
gives tables ^ihowing the total cost of blasting by liquid air at Sachsen- 
Weimar and Wintershall. At Sachsen- Weimar the economy from the 
use of liqiiid air enabled the cost of the plaint to be paid off in 22 months, 
but at Wintershall there will probably be, in the future, nothing to 
choose between lic^uid air and the older explosives. 

Permitted Explosives for use in Goal Mhies. 

After March 15, 1014, the new permitted explosives which had jmsseil 
the Home Office Gallery Test at llotherham, replaced, with one excep- 
tion, the old jRTinitted explosives which had passed the Woolwich 
test.**"^ This exception was Bobbinite, which, as the result of a special 
commission, had been retained on the list, but under a separate schedule 
and only for coal getting in non-gassy mines. By the above date no 
less than 35 different explosives had passed the revised test. These 
explosives were comprised roughly of the following classes : 

(1) IJngelatini.sed explosives : 

(rt) Ammonium nitrate-nitroglycerin compositions. 

^(h) „ „ -nitro-com pound ,, 

(o') Modified carbonites. 

(2) Gelatinised explosives of the potassium perchlorate- ilitro- 

glycerin class. 

During tl\,c next few months numero\is compositions passed the 
test, but the only ones showing distinctive features were Duxite and 
Arkite No. 2, which w'crc gelatinous explosives similar to Dynobel, 
but containing sodium nitrate and potassium nitrate respectively, 
and Neonal No. 1 and Super-rippite which were of the true gelatin 
type possessing the great advantage of high density. 

Soon after the beginning of the war there was, as has been sai^, 
a general shortage of raw materials, but more especially of potassium 
salts and ammonium oxalate. Attempts were made fo use sodium 
nilrate in place of potassium nitrate or perchlorate, and the ex- 
jdosives containing the latter salts were gradually withdrawn from 
the market. After a short time sodium chloride became practically 
the onj]^ safety ingredient with, in some cases, a small admixture 
of ammonium oxalate. This led to , the introduction of the sub- 
stitute explosives such as the Viking Powders, Thames Powder No.^2, 
Britonite ^No. 3, and Dynobel No. 2. * ^ 

In consequence of the shortage of glycerin, the Director of Propellant 
Supplies prohibited the mahu(acture of all permitted explosives con- 
taining more ^han 15% of nitroglycerin as from February 20, 1916. 

Loc. eft. Z. fts. Sckicss- u. Sprengstoffw., 1919, 240. 

i*’ Explosives in Coal Mims Order ^ Feb. 2, 1914. 
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Thifl practically limited the held to ammonium nitrate explosives, and 
•this state of affairs remained until the end of 1918.^ 

Nothing of im{K>rtance has been done as regards safety explosives 
since the Armistice. Two more gelatin exj>losives, Samsonites Nos. 
2 and 3, similar to Siif)er-rij)|)jte, have been added to the Permitted 
List, and some compositions have been re tested at Kotherhani in 
connection with the transfer of their manufacture to other factories. 
Full details of the Permitted List comiv>sitions are to be found'in the 
Kx])Iosives for Coal Mines Orders for 1913-1919. 

i^luring 1919 the number of explosives on the Permitted List had 
reached 78. Seeing tluit many of these ex[)losives were no longer 
manufactured and had been superseded by im])roved explosives, a 
review of the list was made as the result of an arrangement )>etween 
the explosives manufacturers and the Home ()th(‘e. 'Fhe Kxplosives 
in Coal Mines Order of November 14, 1919, containing this revised 
list of 34 explosives came into force on January 1, 192t). A. Marshall 
discusses the various types of permitted ex[»losive and K. do B. 
Barnett,^'*® from a comparison of the compositions and tlie results of 
the tests, draws certain deductions, but at the same time points 
out many curious anomalies. 

Patents have been taken out to cover the composition ^ ISuper 
Excoilite No. 3,^®^ containing ammonium nitrate 60%, nitroglycerin 
9*5%, collodion cotton 0*5%, starch 4%, sodium chloride 15%, ammo- 
nium oxalate 10%, castor oil 1% ; and to cover the cooling agent, 
a mixture of potassium nitrate, borax, and sodium of potassium 
chloride used in Super-rippitc. A patent has also been taken out for 
the use of Ti fluoride or mixture of fluorides, more especially calcium 
fluoride or aluminium sodium fluoride, as a safety ingredient in blasting 
explosives. 

E. Lemaire gives photographs of the flame produced at the moment 
of ’firing Colinite Antigrisoteuse, Explosifs A, B, C, D, and E, Dynamit 
Clomme, Yonckite No. 10, Alsilite, Permonite, and Antigel de Surete 
from a steel mortar and untamped into mixtures of coal dust afid air 
and fire-damp in air, in a testing gallery. The charge limits found in 
tills' series of experiments are comjiarcd with those allowed by law. 
In a later paper he gives a de.scription of a safety blasting ctyi/ridge. 
With the object of reducing flame produced on firing blasting Explo- 
sives in coal mines, and thus of minimising the chances of fexplosio#s 
of 'coal dust or firedamp air mixtures, the explosive cartridge is sur- 
• • 

Esiplosives, 1917, 1, 378 el ^eq. mEzplosives, 1919, 130. 

“« D. J. Metcalfe and others, Eng. Pat. 13138, 1914 ; J., 1916, 676. 

A. C. Pearoy, Eng. Pat. 7647, 1914; J., 1916, 101. « 

Kynoch-Arklow and L. H. Pinnez, Eng. Pat. 110237; J., 1917, 1248. 
Attn. Mines de Belgique, 1914, 37. v 
E. Lemaire, Ann. Mines de Belgique, 1914, 687. 



554 


HEPOWTS of the PROQBBSS of applied CHSnaSTRT. 


rounde<^ by a concentric layer of non>qombuBtible material, consisting 
of a mixture of calcium fluoride and Hodium chloride, or one of calcium • 
fluoride, sodium chloride, ferrous sulphate, and fine sand. The layer 
. is 6-0 mm. thick for dynamites and 3-5 mm. for S.G.P. explosives. 
The diminution in ]K)wer (‘.auscd by t<fie use of this device is slight. 
The use of the safety cartridge renders possible a higher charge limit 
for safety explosives, and, to a great extent, converts dynamites into 
safety explosives. 

Propkktiks and TkiStin(; ov Blasting Explosives. 

c •» 

H. Ic Chatelier gives a review in general terms of the various 
types of explosive in use at luesent. 'Phe ])ower and rates of explo ion 
of these are discussed as well as the hygroseopicity, stability, fusibility, 
tem])erature of combustion, toxicity, etc. 

A. Stettbacher contribut(‘s a discussion of the limiting values of 
heat energy of decomposition of explosives. 1 kilo, of nitroglycerin 
yields 1580 calories ; I kilo, of blasting gelatin 1620 calories ; 1 kilo, 
of explosive co!\sisting of 743 grn\s. of liquid air (96% oxygen) and 267 
grms. of soot and crude naphthalene 2180 calories ; 1 kilo, of ozobenzol, 
2000 calories ; 1 kilo, of glycrerin trichlorate would yield 3000 calories 
and iVqfud hydrog<*n and liquid ozone 4500 calories. The energy of 
radioactive material is also discussed and possibilities of development 
in the direction of ozonides and oxozonides are indicated. Propylene 
oxozonidc has already been prepared. 

H. Muraour gives a comparison of the values for the explosion 
temperatures of various mixtures of tolite and ammonium nitrate 
obtained in different ways. Values calculated on the basis of specific 
heats of Mallard and Le Chatelier or of Sarrau are higher than those 
calculated on the basis of the manometric table. Towards 1500° C. 
the former values approach those calculated from “ C ” pressure tables. 
The graph indicates that at high temperatures the temperatures from 
the manometric table will be above Mallard and Le Chatelier tempera- 
tures.* In the interval 1500°-! 700° C. temperatures calculated as above 
are below true temperatures. Tem])eratures calculated on the basis of 
Schreber’s specific heats agree satisfactorily between 1300° and 2700** C. 
with those calculated from " " pressure tables. 

H. Kast states that ordinary lead block tests taken alone cannot 
ht. used fbr a comparison of brisance of blasting explosives. The lead 
block test is applicable only when the expletives to be compared hive 
similar detonation velocities. Wilkinson is under the impression 

La Nature, Feb. 20, W15, p- 128. Z. angew. Chem., 1917, 80, 269. 
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that experiments were made Canada with enlarged lead blocks 
*about twice as long as those used normally, and tlyit results were 
considered better in every way than those obtained with the ordinary 
lead block, as indication of the }>ractieal utility of the ex])losive under 
examination. • 

A. von Huberth describes an apparatus for measuring the brisance 
of an unconfined explosive charge. The explosive is fixed to the under 
side of a heavy steel plate whicli can be* raised vertically between two 
gifides. The motion of the ])latc is registered on a revolving drum. 

J. A. Campbell stales that explosives containing notable atnoui)f.8 
of aluminium, which have high tem])eratures of explosion, give abnor- 
mally high lead block results, ])robably owing to the erosion of the 
lead by the hot gases. 

W. Nernst,^*® in a theoretical elucidation of the cause of oscillations 
observed with membrane manometers in determination of specific 
heats of gases by the explosion method, deduces a final ecpiation which 
includes the cases of all measuring instruments provided with oscillating 
indicators in so far as it is a question of the ri‘lation of a reading to 
the true value of the magnitude. Slow pressure-rise curves which 
show oscillations do so first at half the pressure rise or later. The case 
of pressure rise and its registration \vas discussed also in coifbc^tion 
with Wasting explosives, the brisant and relatively slow types of which 
give characteristic curves. 

J. J. Thomson has applied the property possessed by tourmaline 
crystals of developing opposite electrifications at the two ends when sub- 
jected to compression along the axis, to the measurement of explosion 
pressures wHere the time during which the pressure exists is very small. 
The degree of electrification is proportional to the pressure applied. 
The method adopted is to electrify two parallel plates by means of a 
crystal under pressure and to shoot electrons in a vacuum tube between 
the plates. By this means it has been found that the maximum pres- 
sure developed in explosions of pure oxygen and hydrogen is attained 
in 1/16000 sec. 

An account is givep of experiments carried out with mercury 
fulminate, picric acid, dynamite, cheddite, etc., at temperatures as 
low as— 130° C. These lead to the following conclusions : (1) th&sensi- 
bility of explosives to the action of mercury fulminate dimintshes 
considerably at low temperatures, (2) the velocity of propagation of th^ 
wave joi explosion varies v^th the amount below the freezing point, 
(3) the force of the explosion is not diminished by hard freezing,*provid- 
ing the detonator preserves its strength and Assures complete explosion 

Z. ges. Schiess- w. Sprengstoffto.y 1915, 281. • 

J. Chem.y Met., and Min. Soc. S. Afr., 1916, 66, 
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of the charge, and (4) at the frcezi?;ig point of carbon dioxide the 
influence of cold is much diminished. Reasons for these phenomena* 
are put foiward. 

C. Herlin gives an account of tests of explosives carried out in 
Sweden. Territ and Sternterrit ignite and burn without explosion 
when plac'cd on a strongly burning fire in a sheet-iron enclosure. Flame 
from a fuse does not ignite them. Dynamites ordinarily used in Sweden, 
e.g.j extra dynamite, express dynamite, and patent dynamite, do not 
pass this, test. A new sensitiveness test is described in which spheres 
oj cx})losivc weighing 50-100 grins, are allowed to fall upon an iton 
plate. By this test partially thawed blasting gelatin is less sensitive 
than frozen material and frozen gelatin dynamite is less sensitive than 
frozen blasting gelatin. Soft explosive could not be exploded at the 
heights used. Frozen bla.sting gelatin is less sensitive to initiation 
by a detonator than unfrozen. 

' Vj. Herlin gives results of measurements of the velocities of deto- 
nation of several explosives in iron tubes (a) open at both ends, (h) 
closed at one end, (c) closed at both ends. Tlie use of a tube closed 
at both ends is recommended for an international method for comparing 
velocities of detonation. From these results deductions are made as 
to ttle* usefulness of tamping in boreholes. 

A. Aubert and S. A. (1. NauckhofT patent the use of porous sub- 
stances in blasting explosives in order to provide permanent air spaces 
whereby high velocity of detonation is maintained. 

R. Forg,'®® in a paper on the “ Measurement of the detonation velocity 
of modern explosives,’* gives tables and graphs showing the variation 
of velocity (1) with change in the diameter of the cartridge, the density 
being kept constant, and (2) with variation in density, the diameter 
being kept constant. The velocity increases with increase in the dia- 
meter of the cartridge and with increase in density ; in some cases 
a maximum was reached followed by a considerable fall. The explosives ^ 
investigated were picric acid, T.N.T., ammonal I, atiimonal II, and 
guncotton. The brisance and efliciency of an explosive cannot be 
deduced from the detonation velocity alope. The results obtained 
by Kast are given for comparison. The results of D’Autriche for 
variation in velocity with cubic density are given for Cheddit 60 bis, 
dynSimite, and T.N.T. 

* As the result of investigations on the D’Autriche test, H. Kast^'” 
concludes .that the use of a single length of detonating fuse oil the 
lead base is preferable to that of two separate parallel tubes, the detona- 

**• Z. ges' Schi^- n. Sprengatoffw.^ 1914, 390. 

Z. ge^. Schiess- u. Sprengatoffw.f 1914, 236. 
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tion waves proceeding in oppc^it^ directions from* one extremity of 
the base to the other. Results are tabulated of detonation velocity 
tests by an improved Siemens spark chronograph, of T.N.T.*detonating 
fuses of Belgian and Ccnnan origin. In J)'Autri(he tests, sharp 
curvature of fuse must bo avoWed. A detonator for connecting fuse 
to explosiv^e is only necessary when the latter is of low density and is 
lying free or is weakly tamped. No delay of transmission occurs at 
the fuse ends connected with the ex])losive. The D'Autriche method 
cdb never give very accurate results. Detonation velocities arc given 
of T.N.T., trinitroanisol, amatol, and ammonal. , 

The theory of detonation is developed mathematically by H. Becker, 
and from the equations deduced the following values arc calculated 
(which are of the same order as the values experimentally determined). 
For a detonation tempi'raturc of 2()0(»®(\ in the case of nitroglycerin 
a detonation ])ressure 1)2, HlX) atmos])heres is set up, and tin* tletonation 
proceeds through the mass with a velocity of 72.30 metres ])er sec,. ; 
for 25(X)'' (\ the corresponding figures are 110. 5(M) atmos])ln‘ivs and 71)30 
metres per sec. For mercury fulminate, for dcionation temperatures 
of 2000°, 2500°, and 3(XX)° Cl., the detonation velocities calculated are 
3690, 4120, and 4.510 metres per sec., the pressures being 56c1(K), 
70,400, and 84,500 atmospheres. These figures an? of the sanfe ^)rder 
as th<? values determined experimentally. The iletonation tem])erature 
of mercury fulminate has been over-c.sti mated. 

M. Tr iiitz in the course of a paper on tlie velocity of chemic al 
reactions, contributes a discussion of the velocity of detonation of 
explosive's. The duration of a chemical ])rocc\ss, /.c., of the molecular 
jirocess whicTi constitutes it, must be at lea.st of the ordc*r of magnitude 
of the oscillation time. It is defined by heat of activation and ecpials 
10-12 to 10-14 sec. In a column of a solid explo.sive 7 km. long initiated 
at gne end, the series of 7 X 10” molecules will therefore react in 10" i"* 
sec., i.e.y the velocity of projiagation is about 10 km. per sec., a value 
cionfirmed by pi’actical measurement. 3be velocity of the exj>loHion 
w'ave depends therefore on the heat of activation. That it advances 
more slowly in the case oj gases in spite of the higher ignition tem|)era- 
ture can only be explained on the ground that the* radiation emitted 
from the place of ignition meets the other molecules under very small 
spatial angles. ^ * 

According to C. Herlin,i ^2 frozen fresh extra dynamite ])ropagatcf!! 
better than the soft ^freshly prepared explosive and ])roj)agation from 
frozen to soft is much better than the rever.se. Himilar relations hold 
for older explosive where propagation fgoifi soft to frozen fails even 
when cartridges touch. Properties of agridynamite, low freezing 

Z. Elektroch^m., 1917, 23, J., 1919, 879a.* 

Z. anorg. Chem., 1919, 103^164. 

Z. Schieag- u. Sprengstoffw., 1914, 403. 
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territe, and sternlyerrite are described. The best position for initiating 
cartridges in boreholes is discussed. Difficulty of propagation of 
detonation* along branches of detonating fuses when the coupled portions 
are so arranged as to require a sharp change in direction of the explo- 
sion wave is pointed out. No appreciable difference of detonation 
velocity was observed in the two halves of a cartridge 20 cm. long* 
in the middle of which the detonator was placed lengthwise. 

A. Stcttbacher describes variations of exj)losive power with the 
method of initiation and sliape of the explosive charge. The results 
obtained by means of primers apd by cumulative initiation, i.e.,*by 
the meeting of two explosion waves, are discussed. The higher the 
detonation velocity of the initiating material as compared with that 
of the explosive to be fired, the more efficient is this latter method of 
firing. Short-circuits may occur if this difference is too small, and 
the method then fails. Suggestions for arrangement of the fuse arc 
made. 

The a])plication of Cordeau Bickford f\ise or “ Cordcau Detonant ” 
in blasting is described by H. Bonder. Trials have shown that this 
fuse is safe and instantaneous and that it increases the efficiency of an 
explosive charge. The correct methods of joining separate portions 
of filsc* to each other and to the detonator, and of connecjting shot 
holes for simultaneous firing, are described and illustrated. Photo- 
graphs and description of a blast by the Cornwall Ore Bank Co. are 
given. 

Charges of insensitive dynamite 40 in. in length were successfully 
detonated by inserting extra detonators without fuses at 5 in. intervals. 
In a 30 ft. charge a- sharp explosion and great explosivV force were 
obtained with electric detonators when one was placed 5 ft. from the 
top, one in the centre, and one 5 ft. from the bottom. 

E. Maccullough gives a simple method for calculating the quantities 
of explosive required in blasting. The quantity of explosive in use ^ 
in any circumstance is given by Q — cv^, where (J = quantity of 
explosive, c = a constant (0-3-0-15 for black powder and 0-06-0-09 
for dynamite and other nitroglycerin compt^unds), and v = length of 
the line of least resistance in feet. The material thrown out by a blast 
is conifial in shape and is represented by V = 1-05A® where V = volume 
in cifbic feet, and h — vertical height. For all practical purposes the 
height is* equal to the depth of borehole when the angle of inclination 
is less than 45'^. ‘ 

* Propulsive Explosives. 

The events of the past 'five years have, as already stated' greatly 
curtailed the^ amount of information published regarding developments 

Z. gcs. Schiess- u. Sprnigstoffw.. 1915, 16. 

Trans. Amer. Ipst. Min. Eng., 1914, 2547. 

J. Chem., Met., and Min. Soc. S. Afr., 1914, 417. 

J. IfMtern Soc. Eng., 1916, K6, 
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in propellant explosiv’^es of the piilitary class. Most of the information 
given has partaken rather of the nature of aciideinic* discussions regard- 
ing the nature of erosion, the phenomena of muzzle flasht‘s, etc. No 
new explosiv’^e substance has been introduced, the various Powers 
still employing, in the mainf either powders of the nitroglycerin- 
nitrocellulose tyi)e or pure nitrocellulose powders. 

The blockade by the Allies forced the (Vntral Powers to seek niaterial 
other than cotton for the manufacture »f nitrocellulose. An improved 
iftocess for the ]3re])aration of relatively pure (ollulose from wood hail 
been introduced in NoAvay, and a further developnu'nt which rendered 
it possible to produce this cellulose in a form extrimiely suitable for 
nitration rendered the use of this material po.s.si])le for the manufacture 
of nitrocellulose. Cellulose i)roduced in this way was first used by 
the Central Powers as surgical wadding for held dressing stations, 
but on investigation it was found that purihcation could be carried 
to such a degree that it was quite suitable for use as a raw material 
in the manufacture of explosives. It is satisfactorv to rec'onl that 
in the early days of the war the suitability of this material had been 
fully investigated in this country and that w(‘ were |)rci)arcd to make 
use of it should the necessity arise. 

At the outbreak of war cordite and cordite M I). were th? i^rvice 
propftlsives in use in this country, and in the manufacture of these 
explosives acetone was used as the gelatinising agent. Only a small 
proportion of our requirements of this solvent could be j)roduced in 
this country and the great bulk of it had to bo imported from abroad. 
This was exceedingly undesirable in times of war and steps had to be 
taken to develop an alternative method for the manufacture of a suitable 
propulsive powder. 

The Research Department, WooKviidi, put forwanl a suggested 
coin position in which the insoluble guncottc)n us<‘d in cordite and 
cordite M.D. was rejilaced by nitrocellulose soluble in ether-alcohol. 
Such a composition could be gelatinised by means of ether-alcohol, 
and this solvent could be produced in this country in practically 
unlimited quantities. JN^p.ssrs. (Airtis’s Sc Harvey carried out the initial' 
manufacturing trials with this new composition and these were suffi- 
ciently promising to warrant the submission of the proposal ‘to the 
manufacturers of propulsive explosives throughout the country? On 
more extended trials, however, certain dilliculties of ma^nufactuffe 
presented themselves. ItVas found, for example, that the pressed 
cords tended to cofiere during the drying operations. A good deal 
of exudhtion of nitroglycerin occurred apif the dried powder was apt 
to contain air bubbles. Owing to the selection by Nobel’s Explosives 
Company of a special grade of nitrocotton prepared within narrow 
limits of nitrogen content and a modificalion of the process of drying, 
these difficulties were overcome to such an extent that manufacture 
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on the large scale could be undertaken This new cordite was know^ 
as cordite R.D.B. and its composition is as follows : Nitrogly- 
cerin 42%V nitrocellulose (containing 12-12*2% N) 62%, mineral- 
jelly 6%. Cordite R.D.B. was designed to give the same ballistics as 
cordite M.D. and its behaviour d\iring‘the war showed it to be in no 
way inferior to cordite M.D. in this resi)ect. Its adoption by the 
British Government was therefore amply justified by the results obtained 
in its use. 

With the enormous increase in the quantity of explosives manufaft;- 
tufed in this country by the use of a volatile solvent, the recovery of 
such solvents became of greatly increased economical importance. 

The plant originally erected at the Royal Gunpowder Factory, 
Waltham Abbey, for the application of the bisulphite process for the 
recovery of acetone was found sufficient to deal with the increased 
quantities to be handled, and when the Royal Naval Cordite Factory 
was erected at Holton Heath this process was adopted and a jdant on 
lines very similar to that in use at Waltham Abbey was installed. In 
some of the private factories acetone was recovered in various forms 
of plant by absorption in water and recovery by distillation, but this 
])roces8 has usually given lower yields than the bisulphite process. 

Wiih*the introduction of cordite R.D.B. the bisulphite process was, 
of course, no longer applicable and a great deal of experimental Vork 
was undertaken to select a suitable absorbent. For a time sulphuric 
acid gave fairly satisfactory results, but the use of such a corrosive 
liquid for this purpose led to serious practical difficulties. The dis- 
covery by A. Daniel and J. H. Brcgeat of the affinity of hydroxylated 
hydrocarbons such as cresol for ether, and the absori)tive power of 
these substances for alcohol finally solved this problem. The cresol 
method of recovery was applied in connection with the manufacture 
of cordite R.D.B. at Gretna, H.M. Factory, Pembrey, and at Ard^er 
Factory, with exceedingly satisfactory results, the recovery of about ^ 
50% of the total solvent used being quite a normal* figure. 

In connection with this question of economy in solvent u.scd,. it -is 
of interest to record an attack upon this pro}>lem from another point 
of view. Solutions of nitrocellulose in ether-alcohol are of high viscos- 
ity, bift it was known that different nitrocelluloses, though of the 
same * nitrogen content, produced different degrees of viscosity at 
iftiiform concentration, and it was thought that it might be possible 
to select conditions of manufacture which would resjilt in the production 
of a cellulose having a low viscosity figure and therefore consuming 
less solvent in manufacture*' Ipit suitable for the production of cordite 
R.D.B. in otjier respects. 

An investigation having this object in view was therefore undertaken 

A 

Eng. Pat. 127309; J.„.1919, 621iU 
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by the department of the Ministry of Munitions under the Director 
of Propellant Supplies, the Ileseavch Department,, Woolwich, and 
Messrs. Nobel’s Explosives Vo. Ltd., in collaboration, -^rhe details 
of this work have not yet been made public, but it mav be stated that 
the object in view was satisfacVjrily attained. It was definitely estab- 
lished that the viscosities of the nitrocelliiloses are related to those 
of the raw cotton from which they are made, and those aj^ain are depen- 
dent on the treatment to which the cotton is subjected. It has been 
iw)ssible, in the li«r}it of this information, to devise a scheme for the 
purification of cotton telliilose so that, on nitration, a nitrocelliilpse 
of low viscosity is obtained. The intnnhiction of this modifietl process 
has resulted in very considerable economy in the solvent used in the 
production of cordite U.D.B., and has materially assisted in facilitating 
the control of this manufacture. 

d’he problem of the production of a nitroglycerin-nitrocellulose jiowder 
without the aid of a volatile solvent was first solvTd by tin* invention 
in this country of ballistite. Since then, however, this tvpi* of propel- 
lant has received more attention on the Pontiiu'iit tlian in (Ireat Britain. 
The study of this class of propellant has now )>een resumed in this 
country, and our knowledge regarding the tecJiniqueof its manufacture 
in a fully stabilised condition so c.onsiilerably advanci‘d ’'‘‘'^hht its 
obvious advantages should render its adojition in the future* a matter 
of high probability. 

In thi^ connection INIessrs. Nobel's Explosives Co. Ltd. ])ut forward 
proposals for the manufacture of a new explosive under the name. 
Ardeer Cordite. 'Phis exi)losive is the outcome of many y(*ars’ research 
on tin* principles underlying the stabilisation and gc^latinisation of 
t'xplosives of the nitric ester class and marks a departure from exjilo- 
sives of the, cordite type in that no volatile gelatiniser is emjJoyed in 
its manufacture and the requisite stability is obtained by entirely new 
means. The non-ex|)lo.sive ingredients arc mixed with the nitroglycerin 
which is then **dd(d to the wet nitrocotton, according to the process 
discovered by C. 0. Lund holm and J. Sayers. After the exedss of 
water has been expressed the resulting paste is rolled on hot rolls, when 
gelatinisation gradually takes place as the water is evaporated. A 
second rolling operation com])letes the gelatinisation and th«» rolled 
sheet may cither be cut into flake form or it may be pres.sed fVi the 
warm condition in jacketed cylinders into any form that may Ifc desirc4. 
Thfs process posses.ses marty advantages over the methods employed 
in the manufacture of cordite, and the resulting exj>losive posifesses the 
further advantage over cordite of greatly Aicreased stability. 

A variation of the ordinary ty{)e of nitroglycerin-nitrocellulose pro- 

F. L. Nathan, W. Rintoul, and F. Baker, Eng. Pats. 4940 anc] 4941, 1913 ; 
•/., 1914, 712. Arms and Explosives^ Oct., 192®, 127. 

Eng. Pat. 0448, 1892 ; J., 1893, 290. 
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pellants has been suggested by the P^werite Explosives Company, 
who propose the introduction of 2% of calcium picrate. 

A powddr of the ballistite type containing an addition of 5-7% 
phenanthrene has been protected by G. Spica.^^*^ The characteristic 
of Spica’s powder is a considerably enhanced stability over the ordinary 
ballistite type made without a modcrant. 

While powders of the nitroglycerin ty])e have liithcrto been used 
by the British Coverninent for arms of all caliljio and for certain guns 
by the continental j)owers, the continental practice has been chiefly, 
and the American practice entirely,, in favour of ‘the adoption of j)owdfers 
of the ])ure nitrcxiellulose class. The high degree of erosion ])roduced 
by nitroglycerin powders and their liability to develoj) abnormal pres- 
sures have been recognised as serious drawbacks, but tlieir high energy 
content, their great chemical stability, their freedom from hygroscopic 
tendencies, and their regular ballistics have been strong j)oints in their 
favour, particularly when naval requirements are to be met. 

The most important cause of erosion is undoubtedly the tem])erature 
of the gas(;ous products of combustion of any powder, and it is in tins 
direction, namely, the lower temperature of the products of combustion, 
that ^the su])eriority of lutrocelhilose powders lies. This siqieriority, 
especiaAy in small arms, has led to the adoption by tlie British 
Government of nitrocellulose powder for the 0*303 Lee l?iifield 
rifle. 

The dcvplo])ment in nitrocellulose powders during the war period 
has mostly been in the direction of evolving a satisfactory progressive 
type of powd(*r for small arms, with the object of obtaining a better 
velocity for standard pressures than can bo obtained frdm the non- 
progressive type. As an example of the ])rogress in tliis direction the 
du Pont Powder No. 16 may be cited. This is a tubular nitrocellulose 
powder stabilised with diphenylamine and surface-moderated with 
dinitrotoluene. It differs from the })re-war German explosives* of 
this nature in being prej)ared from nitrocelluloses ])Ofsessing a much 
higher nitrogen content and by a clearness of the colloid, the moderating 
agent being also different. The method of surface-moderation employed 
in the case of the du Pont powders is the subject of a series of patents. 

For arf account of the develo])ment of this class of powder the excellent 
work of Major Townsend Whelan in The American Rifle should 
Be consulted. 

A method of obtaining progressive combustion without the* aid 
of a non-volatile surface-moderating agent has-been devised.'®® It 

Eng. Pat. 10505, lOW ; J.. 1916, 656. 

Eng. Pat. 14004, 1914; Fr. Pat. 47:1204; J.. 1915, 570. 

\T.S. Pats. 1308343, 1308344, and 1308340 ; J., 1919, 005a. 

Century Co., New York, 1918. 

W. Eberlcin, U.S. 'Pat. 1098237 ; J.. 1914, 769. 
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consists in the partial drying yf nitrocellulose grains which have been 
gelatinised by a solvent in the ordinary way vintil a certain j)rogre88ivo 
density has been obtained. The grain is then submitted tb a steeping 
process in a medium which removes the residual volatile solvent. It 
has always been considered a^necessity in the manufacture of nitro- 
cellulose powder gelatinised by means of an ether-alcohol mixture that 
for effective gelatinisation the nitrocotton should be free from water ; 
for this reason it lias been the custom toi^tove dry the nitrocotton before 
incorporation or to dehydrate it by means of alcohol. D. S. Kondratieff 
and B. Edelhertz claim to be able to effect gelatinisation of a nitro- 
cellulose containing as much as 25 30% of water. 

The possibility of the production of a nitrocellulose powder without 
the aid of a volatile solvent has received attention, but in this instance 
the problem is much more difficult than in the case of the corresponding 
nitroglycerin-nitrocellulose class. The difficulties in manufacturing a 
pressed jiowder of this type are obvious, while the amount of non- 
volatile gelatinising agent that has to be used to effect gelatinisation 
so lowers the energy content of the powder as to make it unsuitable 
for ballisths i)uri)oses C. Claesscn has patented a nitrocellulose 
powder which is made by g(‘latinising approximately 70 parts of nitro- 
cellulose with 30 ])arts of nitro-derivatives of benzene, toluene, or 
phcTit)! at high pressure's and with the aid of warm rolls. 

W. Macnab and B. J. Flurscheim have developed a propulsive 
explosi\e consisting essentially of either tetryl or tetranitraniline, 
which together with other ingredients, are caused to cohere by the 
ndditif)n of a non-explosive colloidal substance such as rubber or gelatin. 

With regard to the general question of the stabilisation of nitrocellu- 
lose powders, di])henylamine still appears to be the most suitable 
substance. In this connection an interesting observation of Bradley 
is that at a stage when the powder has reached active decomposition, 
diphenylamine has become nitrated chiefly to the tetra- and hexanitro 
stage. Consequently it is not possible to fix definitely the limit to 
which diphenylamine will conserve the life of the powder. 

The possibility of redyeing muzzle flash has repeatedly engaged the 
attention of explosives technologists, but it cannot as yet be stated 
definitely what circumstances or combination of circumstances* favour 
its production. Some authorities attribute it to the after-combustion 
of gases at high temperature, while others associate it with the ejection 
of unconsumed grains. Most efforts have been directed towards the 
employment of coofing agents, as, for instance, in the older patent of 
R. Sohlmann,^®® who introduced lithiujn* salts with this object. J. 

U.S. Pat. 1212770 ; J., 1917, 40.3. 
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Delpecli shows that by the additiontof vaseline or heavy petroleum 
oil to Poudre B Ihe flame produced in the 75 mm., 105 mm., 120 mm., 
and 150 mm. guns is entirely extinguivshed, while, by modifying the 
quickness and load, normal ballistics were obtained. Substances such 
as carbon, naphthalene, cellulose, etc., •were tried, but did not prove 
so successful. 

Gunjjowder. 

Very little has ajipeared during the period under review to indicate 
what changes have taken place either in the roni position or met}u>d 
of manufacture of black powder. With regard to variation in com- 
position, two patents assigned by F. Sparre to the du Pont Co. have 
appeared. In the first of these, the ordinary method of coating 
by means of graphite is replaced by the use of about 0-2% of a pul- 
verised metallic substance containing aluminium, the ignition of the 
powder being thereby improved and the rate of glazing increased. 
In the se(5ond of these patents,^®® a substitute black powder is made 
employing water-soluble substances like sul])hide8 or polysulphides of 
alkaline-earths instead of the sulphur, the charcoal being replaced, if 
so desired, by a water-soluble sulphonate. Claims are made to in- 
creased • safety in manufacture while at the same time retaining the 
merit of cheapness, ^ 

Two patents have been taken out by the du Pont Company which 
deal with processes and machines for the granulation of black powder. 
The methods arc broadly a combination of two principles involving 
the forming of a pasty mass into plugs by forced sieving and the subse- 
quent drying and formation into spherical grains by rolling pn a sloping 
heated surface until thoroughly dry : the apparatus thus provides a 
continuous method for the j>roduction of finished grains starting with 
the milled material. 

Sporting Powders. 

Wjth regard to sporting powders, nothing in the way'of development 
in composition or method of manufacture has been published during 
the period of war. Apparently manufacturers are still content, to 
employ the old procedure. An extremely interesting historical account 
of tl^e* development of this class of powder appeared in a series of 
articles ip Arms and Explosives during the year 1917. 

' With regard to the question of testing the pressures developed in 
gun barrels by means of lead crushers, the long and arduous work which 
gave rise to the Field pressure table of 1913 has been brought to a 
fitting climax by the work^cv’ried out on behalf of Messrs. Etey Bros. 

Comptes rend., 1919, 169, 537 ; J., 1919, 878a. 
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by Mr. H. 'W. R. Mason. While the Field ])ressure table of 1913 
gives values for all pressures in true pro|)ortion, actual absolute values 
were unknown. The factor for transforming the arbitrary value into 
true value has now been determined and we know that what was 
represented as a pressure of tons on the Field table of 1913 is an 
absolute pressure of 2*55 tons. The work of Mason has standardised 
the table up to pressures of 10 tons, thus allowing of its ap})Iication 
even to automatics pistols. Previous ^o Mason’s work the idea was 
puevalent that in certaip respects lead crushers gave anomalous results ; 
with the discovery of the spontaneous annealing of lead, these anomalies 
have been explained, so that lead crushers may now be standardised 
by the falling weight method. The true valiu's for jJressiire derived 
from decrements ai)pcar in the Eley Standard Table of Pressures for 
1918. 


Initiating Explosives 

From the time of the introduction of dynamite until about four years 
before thc^war, mercury fulminate was practically the only explosive 
used as an initiator of detonation. During the ])eriod immediately 
preceding the war various ]>roposals were put forward accojdyig to 
'which a portion of the fulminate charge of tlie detonator was replaced 
by another explosive, such as T.N.T., tetranitraniline, or tetryl. Such 
detonators have come to be known as conn)osite detonators and the 
types which are most largely used are fulminate-tctryl and fulminate- 
T.N.T. detonators. In both these tyjies mercury fulminate is still 
retained a^ the primary initiating agent. 

About the year 1910 the Germans introduced lead azide as a substi- 
tute for mercury fulminate and predicted a great future for this new 
explosive. At least one firm equipped a large plant for thci production 
of.lead azide detonators on a commercial sc^alc. Considerable quantities 
of these were produced, but in the spring and summer of 1914 doubt 
began to be thrown on the keeping jiroperties of the azide, wiyi the 
result that its progress as a substitute for fulminate received a severe 
check. The great demand that arose in 1915 for high explosive shell 
created a demand for a satisfactory detonator for these shells, and 
although loth to do so, the British Government were forced td^dopt 
a mercujpy fulminate detonator.. The other belligerents useij mercury 
fuljninate as their primary initiating agent for high explosive sheTl, 
and in addition th^ Germans also used lead azide to son^ extent. 
Mercury fulminate still holds its |X)sition as the most important initiat- 
ing explosive, and the developments whiclT took place during the war 
were concerned more with the design of detonators for jiarticular 
purposes than with the introduction of new detonating cjcplosives. 

■* 
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Tlio one objection to tin; use of mercury fulminate is the fact that 
on the absorption of a certain amount of moisture its ignition becomes 
difficult, and misfires occur. 

C. Clacssen proposes to jirotect tluj charge of fulminate from mois- 
ture by covering it with a readily penetrable cap tijiped by a stable 
detonating composition. 

M. W. Quigglc and G. E. Eailcy projiose tlie use of layers of nitro- 
cotton treated witli camphor, which must be burned through befor,c 
the detonators become ignited. 

Tjittle, if anything, appears to have been done of latt; years to improve 
the method of manufacture of fulminate or to efVec-t economies of 
material. The nature of the b)^-produets obtaijied in the [)rocesH is 
reviewed at length by A. Langhans in a series of articles.'®® The 
author describes a deposit found in the condensing japes of a fulminate 
plant. This is described as a double salt of mercurous nitrate and 
mercuric nitrate. Unlike other dejiosits which have been found in 
pipe connections from time to time, this conifjouiul is, of cour.se, not 
explosive. 

A comprehensive survey of work done on mercury fulminate, chiefly 
from an analytical ])oint of view, has been given by G. S. Heaven.'®® 
According to the author, small crystals an* more sensitive tlian ^arge 
ones to friction tests under certain c.onditions, though he observes that 
large crystals are more sensitive to im])act. 

W. R. Hodgkinson, commenting on the above articles,-'''' suggests 
that since nitrous acid is necessary to the formation of fulminate its 
action on alcohol may be exjiressed by the equation : 

CH 3 UH=r-.N 

CH. + NA i 0 + 2fL0 

I I I 

OH C - N 

c oir 

and that this “ fulminic ” acid immediately st^)arate 8 out as insoluble 
fulminate. 

Various fulminates of other metals have been reported on from time 
to time, but so far none of them is likyly to rej)lacc the mercury com- 
poAind. T^ic only fulminates which have been prepared by the inter- 
action of nitric acid with the metal and then wit|^ alcohol are those 
of mercury and silver. The method of preparing anhydrous sodium 
fulminate by the action of ^o^iurn amalgam on mercury fulmifiate in 
« 

w* Fr. Pat.. 472640, 1914. ^ U.S. Pat. 1088488. 

Z. ges. Schiesa- u. Spretig.slfffiu., 1918, 345, 389, 400; 1919, 300, 318, 
334, 350, 306 ; boo J., 1919, 442a. 19J8, 143t. 1918, 



Explosives. 


567 


• prosoncc of 9ry methyl or ethyl aleohol has Im'oii oxtemleil by L. Wohler 
and F. Martin to the fulminates of eadinmm. thallium ^ind eo])})er, 
the properties of wliieh are deseribed. Cadmium fulminate, C’d(Ci\()).,, 
is soluble in the aleohols and^ water, its solution in the latter bein^ 
decomposed by carbon dioxide witli the liberation of the n^adily poly- 
merisable fulminie acid. Its heat of decomposition is 170 calorics 
per gram and its high calorilic. value, together with its higli density, 
indicated that this salt would ])ossess a powerful brisance. 'j'his was 
actually observed. Inats sensitiveness to tempev.it uie rise and shock 
it approximates to mercury fulminate. 'rhallium fulmucili', 'riC^fO, 
gives 223 cahuii's per gram on decomjiosition. It is more sensitivi* 
to shock and rise of temperature than any ntlu'r fiilmiuaO' known. 
Ciijirous fulminate, Cii^'NO, is liydrolysalile witli dilli( ulty and may 
be prepared by the amalgam method under water. 'Flie dried substance 
has a grey colour witli a greenish tinge. Tt has a calorilic value of 508 
calories ]ht gram and is as sensitive to heat as the mercury and cadmium 
salts, but loss sensitive to slioek. Its demsity is le.ss than that of other 
fuIminates*of heavy metals, but its brisance approaches that of cadmium 
fulminate. 

The hygroscopic properties of potassium chlorate in adrnixtiir^ with 
mereyry fulminati' liavc been studied by (b B. Taylor and W. 

They show that the rate of absor])tion of moisture by detonators 
containing these compositions is very nearly proportional to the difler- 
cnccs in ti'c vapour pressures hetw'cen jmre water and saturated 
solution of potassium cJilorate at the temperaturi's eoncerned. Accord- 
ing to these authors fulmiiiat(‘-elilorate compositions do not absorb 
atmosjdioric moisture at all betw(‘en 0® C. and 55"'(’., unless the air 
is at least 97% saturated, a condition only obtained in ])racticc under 
very bad storage conditions. 

As to the comparative ellicacy of straiglit fulminate and of fulminate 
chlorate mixtur^y it has been |>ointed out that, although the detonation 
of fulminate mixture liberates 213 calories per gram-molecule as^com- 
pared with 110 in the case of straight fulminate, the brisance of the 
former is nevertheless ndt so great as that of ]>ure fulminate and the 
addition of oxidising materials in amounts calculated to secure complete 
combustion diminishes the velocity of detonation. « 

G. B. Taylor and W. C. Cope describe exjieriments with# mixtures 
of fulminate and various ox^halogen salts. With composite detonators 
containing T.N.T. oi*tetryl and a minimum charge of initiatingimixture, 

it was fpund that all the 10% and 20% inixturcs, with the possible 

• 

Ber„ 1917, 60, 686 ; J., 1917, 669. 

*®* Met. and Chem. Eng., 1916, 16, 142 ; yJ., 1916, 944. 

*®* A. Stettbacher, Z. ge^. Schiesa- u. Sprengaloffw., 1914, 341. 

*®% U.3. Bureau ojf Mines, T^ech. Paper 162, 1917 ; J., 1918, 672a. 
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exception of that containing potassium iodatc, were moYc effective 
than pure fulminates. 

Nitrates of silver and lead also gave more efficient mixtures than 
those of alkalis and alkaline-earths. V'l^rious oxides, such as mangan- 
ese dioxide, cupric and ferric oxide, gave compositions less efficient 
than pure fulminate. 

As a priming agent lead azide would have many advantages over 
mercury fulminate. That azide has not yet disj)laced fulminate js 
to be attributed to its occasional instability mnder a})])arently saffe 
(jonditions. Suggestions for its stabilisation are therefore of interest. 
Tlie Societe d’Mtiides Chimiques ])our ITndustrie*'^^*'’ pro pose to soak paper 
or other j)orous material in a solution of sodium azide and, after dryirig, 
to dip in a solution of lead acetate. Jt is claimed that the impregnated 
material may be (;ut with scissors without danger, ])rovided a certain 
charge be not exceeded. It is generally assumed that the most import- 
ant, if not the only factor rendering lead azide so unstable, is the size 
of the crystals, (hystals 3 mm. in length have been known to explode 
when brushed with a feather. 

In general, the azides require a much higher temperature to bring 
about otheir detonation than do the fulminates. In his pamphlet ’^®' 

F. Martin gives the following as tbe ignition temperatures of va^rious 
fulminates and azides as obtained by the apparatus of L. Wohler and 
0. Matter 2 ®® : Silver azide 297'*, lead azide 327*5®, mercurous azide 281®, 
cadmium azide 291®, cuprous azide 174®, silver fulminate 170®, mercury 
fulminate 186®, cadmium fulminate 210®, sodium fulminate 215® C. 

(bm[)arative sensitiveness tests quoted by Stettbacher show lead 
azide to be much less sensitive than mercury fulminate to the shock 
of the fall hammer and of about the same sensitiveness as 80 : 20 
fulminate-chlorate com])osition. 

That azide withstands high pressures without becoming “ d(‘ad 
})ressed ” is well known. A. Stettbacher discusser the effect of ' 
pressure on fulminate, fulminate-chlorate, and lead azide in detonators. 
When the pressures have been increased from 200 kilos, per square 
centimetre to 2000 kilos, the lead plates begiff to show bad serrations* 
both witli pure fulminate and with 80:20 composition. At 5000 kilos, 
pure fiilrninate becomes dead pressed, while chlorate composition mis- 
fires or gires weak plates, the falling off becoming even more marked 
at 10,0(X) kilos. On the other hand, with increased pressure Iwid 
azide improves rather than otherwise. * 

The azides of cobalt, nipkel, manganese, and calcium ha\e been 
•• 

'W* Eng. Pat." 130166 , J., 1919, 742a. Sex. Amer. Suppl, Sept. 28, 1918. 

•®7 “ Azide und Fulminqtef^* published by A. Koch, Darmstadt, 1913. 

Z. ges, Schiess- u. Spreng^ffw., 1907, 2, 204. Ibid., 1914, 383. 

*^0 Loc. cit., p. 392. 
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• jiropami by L. Wohler and F.'Martin by the action of an otljcrcal 
solution of hydrazoic acid on the siisjKUided carbonate or^basic azide. 
Attempts to prepare pure ferric and chromic azides were not successful. 
Both nickel and cobalt azides,^ which were obtained in the pure stat(‘, 
arc particularly sensitive to friction, and the greatest caution must 
be exercised in handling them Zinc and manganese azides are botli 
hygroscopic and readily hydrolysable. 

, New methods for preparing azides liavc been patented by W. U. 
Hodgkinson.-^'^ In the first of these the azide is prepared by 
diazotising hydrazine sulphate in a solution maintained at as wT'ak 
an acidity as ])Ossible. In the second of these patimts, silver azide, 
which can be advantageously prepared according to the method des- 
cribed in the first patent, is washed witli a solution of brine, whereby 
double decomposition into “ insoluble silver chloride and soluble 
sodium azide takes plac-e.” 

(J. Claessen has proposed to use simultaneously mercury fulminate 
and lead azide in compound detonators, the fulminate or its chlorate 
mixture being superposed above the azide, the main charge being 
tetryl or T.N.T. It is claimed that such a charge would be wholly 
insensitiv(‘, to moisture. In a later patent,-'* the invento*’, ri.'places 
the fulminate by black powder, guncotton, smokeless jxiwder, pi<-Tates, 
or [lerchlorates, the id(ia bi‘ing that these substances would act as 
flame transmitters and ensure the detonation of the azide. 

(3n t'je other hand, L. Wohler-*’^ uses lead azide as priming for 
fulminate, claiming a greatly increased detonating ellect thereby. 
He also asserts that fulminate, mixed with one-third its weight of azide, 
does not become “ dead ))ressed.'’ Mi.xtures of azi(h‘ with diazobenzenc* 
nitrate or nitrogen sul])hide are also claimed. W. llunge mix(‘H 
70 to 95 parts of lead azide with from 30 to 5 parts of T.N.T. W. H. 
Buell pro})oses a mixture of a suitable detonating azide and a nitrat<*d 
body such as /litrocellulose as a priming charge in rim fire cartridges, 
a salt such as potassium carbonate, barium nitrate, or jiot^ssium 
nitrate being added. 

Other alternatives t(f mercury fulminate besides lead azide are the 
diazo-perchlorates and lead styphnate, the. salt of trinitroresorcinol, 
both jiroposed by E. K. von ilerz.-'^ The diazo-perchlorates, possess 
the same high initiating power as lead azide, but unfortuyatcly they 
show the same defect, in that explosion may occur without any appar- 

ZJer., 1917, 60, 592 ; J., 1917, 669. ’ 

i Eng. Pats. 128014 and 129152 ; J,. 1919, 604a, 698a. 

*13 Eng. Pat. 13086, 1913; Fr. Pa«. 459979; J., 1913, 1171. 

*11 Eng. Pat. 16456, 1913; J., 1914, 846. 

*1* U.S. Pat. 1128394 ; see J., 1915, 378. 

*i« U.S. Pat. 1168740; J., 1910, 32». 

*1’ Eng. Pat. 21082. 1914; U.S. Pat.' 1106343; J.. 1914, 944. 

' *18 Eng. Pok 17961, 1914; Ger. Pat. 285902 ; J., 1915, 1169. 
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cntly adequate cause. An instance is V)n record of a quantity of m- 
iiitrodiazobenzen^ perchlorate detonating wliile being carefully ])ouied 
from a watclTglass on to a sheet of glazed paper with a fall of less than 
1 inch. Lead styphnate, on the other hand, is too low in initiating 
])Ower to be used in this connection. ^ 

All interesting suggestion for the preparation of compounds of the 
diazo-class is that of K. IIowlcs,-^® who obtains such substances as 
dinitrophenol diazo-nitratc by 'reducing picric acid to picrainic acid 
with hydrogen sulphide and diazotising the product, thus : , 

C’„Ifj(OH)(NO,)-^C„H2(()Il)(NO,),(‘NII,)->C„H,(OH)(NO,),N:N.N03. 

(1 F. von Girsewald claims that hcxamethylenetriperoxidc-dianiino 
may be used as a prime explosive in T.N.T. detonators. 1 grm. of 
T.N.T. in a No. 8 detonator can be fired by 'O-OS-O-l grm. of this 
substance with or without the aid of a reinforcing cap. 

Sprengstoff A.-G. Carbonit have taken out jiatcnts for 2.‘1.6.2'.d'.6'- 
hcxanitrodiphcnyl and hexanitrodiphenyl sulphide, both of which 
can be used in detonators. The former is obtained by the action of 
oopjier on chlorotrinitrobenzene in boiling toluene. 

Trinitrophenyl methyl nitramine, or tetryl, is still to be regarded 
as the Vnilst suitable substance for the secondary charge in composite 
detonators. There is but little recent comment on it in the literat\ire, 
the most interesting paper being probably one by A. Stcttbacher 
on the tetryl “ detonators ” obtained by pressing the substance at 
5()()0-C000 kilos, per sq. cm. These charges have specific gravity 1*78- 
1*80, and their weight varies from 10 to 50 grins., though with large 
charges it may even be exjiressed in kilograms. 

Hexanitrodiphcnylaminc has been described as only slightly inferior 
to tetryl, but its preparation from diphenylamiiic in*one operation 
appears to be a dangerous ]irocess. The propetties of its various salt^ 
have been studied by H. Kast and A. Langhans.-*^* 

Tet rani tranili lie is described by Lt. Bradley, U.S. Nifvy,'-^-® as the 
strongekt explosive compound known. Its brisance is 1-5 times that 
of T.N.T. and it is more sensitive to shock. ^The Verona Chemical 
Company describe it as being leas sensitive than tetryl or picric 
acid an(i as giving a better lead block test. They propose its use 
instead Vif tetryl in compressed detonators. 

H'xanitrbcthane is free from the objections offered to tetranitro- 

Eng. IJat. 125600; J., 1019, 44.3a. Ger. Pkt. 274,'522. 

Ger. Pat. 209826 and Eng. Pat. 18333, 1914 ; J., 1915, 935. En^. Pat. 
18354, 1913 ; Fr. Pat. 460571 ; V.. ^914, 44. 

■** Z. ges. Schiess- u. SprengaUifftv., 1919, 6; J., 1919, 879a. 

ibid., 1919, ho. 

•« ibid., 191S, 1 ; ,/., 1919, 921\. 

Proc. Nai'al Inst., 1916, Manch-April ; Internat. Military Digest, 1916, 430. 

«« Chem. Abs., 1915, 139. 
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, methane oi being liipiid and volatile, and it is ]>r()|)osed as a main 
charge for detonators alone or mixed \^ith T.N/r.-*' Aeeording to 
W. Will,-'^ however, hexanitroethane is unstable at sliglftly elevated 
temperatures. 

J. B. Semple suggests a sdving of fulminate in an improved tetryl 
detonator by superposing silver acetylide to initiate the fulminate. 
Silver acetylide is described at length by Stcttbacher.-^^^ The complex 
products obtained by passing acetyleTie into neutral or acid silver 
lii.trate solution appear more promi.sing than the simple acetylide, 
AgjjCa, obtained from an alkaline .lolution. They arc more sensitive 
to heat than azides and show four times the initiating power of mercury 
fulminate. 

F. L. Florens describes some readily explosive double com])ounds of 
copper acetylide and cui)rous sulphite, obtained by ])assing acetylene 
tlirough a solution of eo])])er sulphate and sodium bisulphite, but 
apparently no technical a})})lication is suggested. 

Tetranitro])ontaerythritol, C(CH.^N 03 ) 4 , appears in the ]mtent litera- 
ture as a filling for detonation fuses, either alone or mixed with T.N.T.“® 

Objection has been taken to fulminate-chlorate compositions being 
used in caps owing to the fact that halogen introduces rust in gun 
' barrels. Thus O. Mertens suggests the use of a composition of 
mercury fulminate, barium nitrate, a basi(5 substance such as carbonate 
or diphcnylamine, with sulphide and phosphide of antimony. In an 
article to the like effect Utcschcr^®'* states the cause of the rust to be 
the pota^.slum chlorate and suggests sucli alternatives as barium nitrate, 
antimony sulphide, and the chromates of lead and mercury. 

P. Medinger attributes the rust to the action of mercuric chloride 
formed by the interaction of mercuric fulminate and potassium chloride. 
Potassium bronlate has been proposed as an alternative to chlorate.^®* 
The inventor claims a higher detonating force for a 70 : 30 bromato 
mixture than for an 80 : 20 chlorate one. On the other hand, numerous 
misfires which 'occurred with j)rimers containing potassium chlorate 
have been attributed by H. C. Pritham of the Frajikford Arsenal 
to the presence of potassium bromate. 

E. Herz describes the preparation and properties of the double 

• 

C. Clacs.'^on, Fr. Pal. 4G37U; Enj?. Pat. 24839, 1913; J., 1914,1576. 

Ber., 1914, 47, 9G5 ; J., 1914, 441. 

Eng. Pat. 133393 ; ./., ^ 919 , 927 a . 

Z. gcji. Schie^s- u. Sprtngsioffw.^ 1916 , 1 ; J., 1919 , 305 a . 

AtuiI Fis. Quim., 1913, 11, 320. J, Harle, Eng. Pat. 15355, 1914. 

Z.'ges. Srhie^s- u. SprengMoffw.^ 1914, 9, fO ; J., 1914, 278. 

ibUl., 1914 , 104 . ^ 

Schiess und Waffen, 1915 , 25 . 

«• W. X. Main, U.S. Pat. 1147958; J.. 1915. 924. 

3’’ J. Ind. Eiig. Chem., 1917, 9, 990. ' ^ 
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nitrate and hypophosphite of lead,' Pb(N03)2,Pb(ifar02)2- It is 
recommended preferably for use in percussion fuses as being both 
sensitive and stable and giving a very hot flame. 

Nitrogen sulphide, N4S4, is an important ingredient in cap composi- 
tions. C. Clacsscn propo.ses its admixture with potassium chlorate 
or barium nitrate. The Rheinische Westfiilische Sprengstofl A.-G. 
have a similar ])atent. The Deutsche Waffcn- und Munitionsfabriken 
of Carlsruhc liavc patented a 'priming cap containing red phosphorus^. 
A suitable varnish is painted on the covering fo\][ to separate the phog- 
])h(fru8 from the mixture of chlorhtc and antimony sulphide which 
make up the charge. 

A number of papers have a])peared in recent years on the analysis of 
cap and detonator compositions. M. S. Losjanitsch determines 
mercury in fulminate by decomiiosing the latter with free acid and 
(‘lectrolysing. G. S. Heaven -*- finds the fulminate value with thio- 
sulphate, a process which he discusses at length. The solution con- 
taining the mercury compounds is boiled with ferrous sulphate. Mer- 
cury is prcci[)itate(l and weighed as sulphide, and the rcduceij chlorate 
obtained by titration with silver nitrate and ammonium thiocyanate. 
J^. Nicpl%rdot and J. Boudet determine free mercury in fulminate 
by dissolving the fulminate in ammonium thiosulphate. ^ 

M. Mar(pieyrol and B. Ijoriette sejiarate cap (composition ingre- 
dients with solvents. Nitro-comj)oimds arc removed by ether, chlorates 
and nitrates* by water, and fulminate by potassium cyanide. The 
residue, jiresumably lead nitride, is boiled with acetic acid and any 
hydrazoic a{Md liberated distilled into silver nitrate and (determined 
gravi metrically as silver azide. 

A. Langhans givc's as a characteristic ncaction of mercury fulmin- 
ate the violet colour obtained by succicssively .treating it with phenyl- 
hydraziiu; and dilute sulphuric acid. Langhans has also shown 
that when mercury fulminate is heated with hypohalogpnites or halo- 
genatQs and hydrochloric acid, a blue oil is obtained, apparently the 
halogen-nitrosomethane, e.g.y CH2Br.NO. The same author gives 
the results of experiments on the quantitative fietermination of fulmin- 
ate. The methods include the decomposition of mercury fulminate 
with Ijydrochloric acid and estimation of the hydroxylamine with 
various st^jndard solutions. 
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The sand test for detonators, originally proposed by W. 0. Snelling 
in 1910, has been investigated by C. G. Storm and C. Cope.^** 
The method, which consists in the measurement of the, quantity of 
coarse sand pulverised by the detonation, has not yet been adopted 
in this country, though it is ‘apparently accepted in America. G. B. 
Taylor and \V. G. Cope have shown that the quantity of sand crushed 
bears no relation to the priming eiriciencies of various compositions, 
but that if detonators loaded with the comimsition arc considered, 

it is an accurate index of tlieir relative efliciencies. 

' In a series ol artielf's by A. Lai;s'>ans the author describes Uie 
a]>i)caTane,e and marking of the load plates, and contrasts them with 
tho.se obtained on brass. 

Acknowledgment is made of the valuable assistance rendered by 
various members of the Technical Staff of Messrs. Nobel's Kxidosives 
Co. in the preparation of this section of the report. 

U.S. Bureau of Minef^, Tech. Papier ; ./., 1910, l l.'l'i. 

• (LS. Bureau of MitieHy Tech. Paper 1()2 ; 191 S, 072 a. 

Z. (jes. Schiesn- u. Spremjatoffw.t 1918. 97. 208, 227, .128. 
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ANALYTICAL CHEMISTRY. 

By C. a. MfrcHKLL, M.A., 

Analytical and Consultiny Chemist, London, 

In writing a report on the progress of analytical chemistry during the 
past year it has been necessary to take into consideration the fact that 
certain branches of the subject are dealt with at some length in the 
Annual Reports of the (Miemical Society. To prevent overlapping, 
therefore, the rule ad(}pted for abstracts in the Journals of the two 
Societies has been followed hen;, and prominence has accordingly been 
given to those subjects which .are primarily of industrial importance. 

A fi|,rt|jer difficulty has been that some of these technical analytical 
processes are more suitably discussed under special group headings, 
so that there was again a possibility of the duplication of the material. 
Where this seemed probable, the plan adopted in eonsultation with 
the writers of those reports has been to deal with matters of general 
analytical interest in this report, leaving those of more specialised 
interest to be discussed under the respective group headings^ In other 
cases, where analytical matter has not been included to any great extent 
in a sectional report, it has been treated more fully in this report. 

With regard to the arrangement of this report, an outhno is first given 
of some of the principal forms of apparatus devised during the year, 
and of the application of various physical methods, and the other 
methqds are then dealt with in the order adopted in the Journal. 

Apparatus and Physical Methods. 

A useful portable cubic-foot standard for gas is described in an official 
publicg,tiion of the U.S. Bureau of Standards.^ It consists essentially 
of a cylindrical metal bell which can be moved up or down in an annular 
space in a tank containing oil to act as a sepl for the gas. The inner- 
most cylinder of the tank is closed at the top, and means are provided 
for regulating the height to which the bell can rise in the tanl^. The 
apparatus, which is made o^ aluminium, may be calibrated to deliver 
any desired quantity of air or gas. ^ 

For deterFiining the density of gases a pycnometer has beeu devised 

1 M. H. Stillman, Techn, Paper No. 114, 1919; J., 1919, 796a. 
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without taps. 2 It consists of, a cylindrical vessel with tapering ends, 
each of which has a capillary o])ening closed by clips and rubber fit- 
tings secured by screws. The vessel is filled with clean dry mercury, 
the gas drawn into it from a ga.sholder, and the density calculated by 
means of the formula, » 

V Vs /l+00()367t'' 

tvhere g represents the weight of the i)ycnometer -f gas ; p re])re8ent8 
the weight of the pyertometer -{■ ai,r ; t the temi)eratiirc at the time of 
filling ; and t' the tem])eraturc at the time of weighing ; s is the density 
of the air in the vessel at I ; and d the relative density of the gas (air— 1). 

Since Chardonnet artificial silk absorbs moisture ra])idly, with altera- 
tion in the length of its fibre, it is a suitable material for hygrosco])ic 
measurements, and it has been adopted for this purpose in a device 
for measuring small quantities of moisture in gases. ^ 

In order to obviate the action of organic liquids on the. lubricants 
used with glass taps, an aj)paratu3 without stopc'oeks has been con- 
structed lor the estimation of vapour densities. Two capillary tubes 
arc fused to the top of one of the barometer tubes, and are then bent 
downwards and have their lower ends dipping into mercury -Reservoirs. 
Till} liquid is drawn into the barometer tube by raising and lowering 
the mercury reservoir. The difference between the levels in the two 
barometer tubes is measured, the mercury trougli then lowered, and 
the diiTerence in levels again measured, this process being repeated 
until concordant results arc obtained at the dilfenuit lev(‘ls. A com- 
])act appatatus is des(;ribed ® which is suitable for the automatic estima- 
tion of small amounts of oxygen in gases, and for testing the air in mines 
and benzol dis^,illation works for combustible gases. The method used is 
based on the contraction of volume which takes xdace during the combus- 
tion of oxygen or other imi3urity by means of an intermittently-heated 
electric wire. • The apx)aratus, which is [)rovided with an automatic 
electric contact and means for cooling the gas and measuring the con- 
traction in volume, is capable of detecting from 0*1% of oxygen. 

A process of preferential combustion of carbon monoxide to carbon 
dioxide in the presence of a catalyst compo.sed of a mixture ofjron and 
chromic oxides with a small quantity of ceria and thoria is* carried 
out in an instrument designed for the estimation of carboft mono’ifide 
in hydrogen.® Between'* 200° and 300° C. the catalyst oxidises the 

» K, Kling and L. Suchowiak, Mefnn, 1917, 37 ; Chern. Zentr., 1919, 90, [IV.], 
437 ; J.. 1919, 879a. » 

® A. T. Crockatt and R. B. Forster, J., 1919, 95t. ^ 

A. Morton, J., 1919, 263t. / 

* H. 6. Greenwood and A. T. S. Zealley, J., 1919, 87t. * 
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carbon monoxide, but not the hydrogen. The carbon dioxide leav- 
ing the oxidatioi) chamber is absorbed 'by standard calcium hydroxide 
solution, and the amount of carbon monoxide is estimated from the 
electrical conductivity of the solution considered in connection with 
the velocity of the gas, and the strength, and rate of flow of the solution. 

Another apparatus ^ for estimating carbon monoxide in mixtures of 
gases is a modification of that devised by Winmill and Graham.® A 
measured volume of the gas, after removal of carbon dioxide, is passed 
over iodine pentoxide heated to between 9(J‘^ and 150° C., the carbon 
dioxide formed in tlie oxidation is absorbed in, potassium iodide solu- 
tion, and the liberated iodine titrated. For use in “ safety ” pits the 
difficulty of heating the iodine pentoxide is obviated by the use of a 
vacuum-jacketed flask containing oil of higli boiling point, whilst for 
“ naked light ” pits the iodine tube is heated )by means of electricity 
in an air bath. 

A new form of helical absorption vessel is recommended for the effi- 
cient absorption of carbon dioxide by potassium hydroxide.® The 
gas is forced througli the opening in the interior of two concentric 
chambers, and then slowly bubbles through a spiral formed in the 
annular space between the cylinders. 

In another apparatus intended for the absorption of carbon dioxide 
or other gases by means of solid substances, the essential feature, is a 
])ump the cylinder of which between the extreme positions of the piston 
is of definite volume. Either end of this cylinder may be put in com- 
munication, 'ds desired, with the gas supply, the absorption vessel, a 
manometer, and the outer air.^® 

A still-head for use as a scrubber in the distillation of ammonia con- 
sists of a bulb with a side tube connected with the condenser, and a lower 
tube, connected at one end with the flask, and terminating at its other 
end in a perforated bulb within the larger bulb. The water first con- 
densed surrounds the perforated bulb, and acts as a scrubber for tlio 
subsequent vapours.'^ , 

The» principle adopted in an apparatus for measuring the volume of 
gas produced in a chemical reaction is to bring the gas to constant 
volume and temperature in a special form of lAirette, the low'cr end of 
which is connected with a water manometer. By measuring the 
prossuae the correct volume is then obtained with an error not exceed- 
ing 0-1%. 

A simple form of apparatus for estimating oxygen in the uppfer 

’ J. I. 6raham, J., 1919, lOr. 
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atmosphere is also based upoij pressure measurements by means of a 
barometer tube and micrometer screw. The air is • deoxidised with 
phosphorus, and the difference in pressure before and aftei* deoxidation 
is compared with that of normal air.^® 

The use of a small electrol 3 ’rf:ic generator is recommended as a sub- 
stitute for Kipp’s apparatus for the production of small quantities of 
hydrogen in the laboratory. Distilled water is decomposed in a small 
glass cell consisting of a filter flask with a glass tube passing through 
the cork, the anode being a strip of sheet lead, and the cathode a piece 
oi foil thin enough to* be inserted, tightly between the cork and Jbhe 
neck of the flask. By reversing the current oxygen containing ozone 
is obtained.^'* 

The use of the hydrometer for determining the density of liquids 
gives at best only an approximately corre(‘t result. The instrument 
may be rendered more sensitive without unduly decreasing the diameter 
of the stem, by introducing a tube of smaller diameter open at each end 
so that it passes through the stem and the weighttnl bulb, thus enabling 
the liquid to rise within the tube to the level of the liquid in whi(;h the 
hydrometer is immersed.^® 

An important series of papers was published in the Journal on 
refractometry, and its application to certain spec'ial bra^ichcs of 
technical analysis. In the first of these papers J. C. Philij)^'* gives 
an outline of the principles underlying refractometry and of their 
adaptation to the various types of instruments. In the second paper 
F. Staiih v points out the defects in certain older instruments, and 
shows how they have been remedied in improved types of British 
refractometers. The optical defect which prevents liquids of higher 
refractive index than 1-52 being examined has been remedied by con- 
structing the ijrism of flint gla.sa of suitable density. To eliminate 
drawbacks caiLsed by the swinging of the whole instru7nent the mirror 
has been lengthened and placed in a position to illuminate the whole 
of the scale. An account of the methods of testing each of the parts 
of the instrument is given by F. Twyman and F. Simeon/” and 'of the 
special applications of the method in the sugar industry,^® in the 
estimation of proteins in antitoxin sera,^® and for testing chlorhydrin 
in the course of manufacture. In the latter case it is shown that the 
percentage of chlorhydrin in an aqueous distillate! may be •accur- 
ately estimated from the refractive index of that distillate. •A 
sp^ial application of refriftjtometry to technical purposes is its use in 

'* I 
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determining the composition of gases in, e.g., the recovery plant of 
nitrocellulose wqrks, testing the elliciency of ventilation' in mines, 
etc. 'phe ^nethod adopted in a form of ai)})aratus for this purpose is 
to cause two rays from a common source of light to interfere after 
])as8ing resj)ectivcly through a tube containing the gas under examina- 
tion and another tube containing a standard gas. 'i'he displacement 
in the position of the observed interference fringes when both tubes 
contain the standard gas is proportional to the difference between 
the refractive indices of the two gases. , 

'fhe refractometer may also be iised for the /iccurate estimation of 
alcohol in mixtures of alcohol and*^ water, but it is essential that the 
ah“oholic strength should not exceed since between 5() and 100% 

the same refractive indit es are obtaineil at two ])oints on the curve. 2® 
A novel form of spectrt)])hotometer has beeq described, 2 * the aper- 
ture of which is composed of four sector-sluijx'd openings, arranged 
diagonally about the optical axis, with the result that there is corrtut 
utilisation of all parts of the circular beam of light, wliatever elTectivc 
size the aperture may be. This incTeas(‘s the accuracy of ultra-violet 
ray absorption spcctroscojFy. i 

Mention may also be made of a photometer of general ap])licability, 
which* isf particularly suitable for such purposes as the determination 
of the absorptive power of solids and liquids, examination of the, ])ro- 
jierties of luminescent surfaces, ])hotochemical measurements, and 
measurements of the intensity of light.^^ 

The adaptation of X-ray photography to the identification of sub- 
stances in a mixture is a new instance of the a])])lication of jFhysical 
methods in analytical chemistry. A beam of monochromAti(‘. X-rays 
is transmitted through a glass tube containing the finely ])owdered 
substance, and the diffraction jmtterns ])hotogra])h(‘d. In the case of 
mixtures, each constituent produces j)atterns distinguishable from those 
produc.ed by the others.^® 


» Fuel and (Ias. 

The discordant results obtained by different ai\alysts in estimating 
the ash in coal and coke have been attributed to variations in the method 
of pow'dering the sam])le, especially when this has been done in an iron 
mortar.2^ Experiments have showui, liowever, that no a])y)re(‘iable 
erlor is caused by pounding the coke in an iron mortar, and the error 

c • 
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must rather be attributed to \’ariations in the methods of .sampling 
the materiill in bulk.-^ A rapM method of e.stimating the ash in coal 
or coke without risk of losing volatile salts is to ignite’ f he substance in 
a current of oxygen at about 600° C. The estimation may be com- 
bined with a determination of the total carbon.-® 

A special form of bomb provided with a removable, fusion cup, with 
a cover W'hich is held in })o.sition by a screw caj), has been devised for 
determining sulphur in coal by oxidation with .sodium peroxide. The 
combustion is complete within half a minute. Tlie method is also 
applicable to the cstiniiition of sulphur in pyrites and in rubber, and of 
halogens in organic compounds.®® ‘The Kjeldahl method is commcftily 
used for the determination of nitrogen in coal and coke, but it has been 
shown that, as usually applied, it gives results which vary with condi- 
tions and are invariably lower than tho.se obtained by the Dumas 
method or Simmerbach and Sommer’s modification of that method.®* 
A modification of the Kjeldahl method in which the oxidation was 
effected at a low' temperature and a correction api)lied for the loss of 
nitrogen gave the same results as Dumas’ metliod.®® 

The thyory of probability has been applied to tlie (‘stimation of the 
probable errors in tlie analy.si8 of coal, and it lias been calculated that 
on a 5 lb. gross samjile tlie probable limits of error in sanyilpig aro 
0*2%, for ash 0*4%, for moisture and for beating value 0*75%.®® 

Tne presence of bases such as jiyridine and amines (aiisos difficulties 
in the estimation of ammonia in the aqueous products of the distilla- 
tion of shales, lignites, and coals. ’I’o obviate this a modification of 
the hypo(*hIorite or hyjiobruiuite method, with a special form of ajipara- 
tus, has bfcn devised.®"* A convenient an<l accurate method of deter- 
mining the total sulphur in coal gas is describcil. A nu*asured quantity 
of the gas is buriu'd in Dreli.schmidt's ajiparatus, and the products of 
the combustioTi aspirated through tw'o flasks respectively containing 
equivalent quantities of iodine and thiosulphate solutions, and the 
excess of thiosulphate left after the combustion is titrated with standard 
iodine solution.®® , 

Attention may also be directed to an ex])erimental study of the 
method of determining# benzol in coal gas by freezing.®® 

For the determination of tar vapour in producer gas a filter tube of 

■ 
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special construction has been devised. It is packed with cotton wool 
and asbestos and, suspended in ice water. 

r 

Mineral Oils, etc. 

The mercurisation grade ^ indicates the progress of the refining of 
petrols and lamp oils. It also affords a test of the presence of unsatu- 
rated constituents which combine with mercuric acetate. The oil 
is boiled beneath a reflux condenser with an alcoholic solution of mer- 
curic acetate and the unaltered hydrocarbons ..distilled in a current 
of hteam. The combined hydrocarbons are then liberated with acid 
and also distilled. 

A method of analysing petroleum sjnrit has been based on the 
determination of the critical tem])erature of solution in aniline of the 
sample before and after removal of aromatic; hydrocarbons by nitra- 
tion, and washing with sulphuric acid. From the results the amount 
of aromatic liydrocarbons can be calculated by means of a formula. 
The addition of benzene to a mixture of hydrocarbons free from aro- 
matic hydrocarbons depresses the critical temperature of solution in 
proportion to the amount added, the ratio being 1:1*14. For toluene 
the rations 1:1‘19, and for xylene 1:1‘21.®® 

Results obtained by F. B. Thole in regard to the determinatiqp of 
aromatic hydrocarbons in petrol have been confirmed, and his method 
extended to the calculation of the (‘xpansion which takes place on 
mixing aromatic hydrocarbons with petrol of definite sp. gr. A deter- 
mination of the amount by whi(‘h the observed sp. gr. was less than that 
found by calculation showed that in the case of toluene and xylene 
the expansion was practically the same, but was double in the case of 
benzene. Graphs have been constructed from which the correct devia- 
tion due to expansion can be directly read.^^ *' 

The calorific value of ])etrol may be accurately determined by weigh- 
ing it in a sealed glass bulb, which is then ignited, togetl\er with a small 
weighed quantity of naphthalene, in a calorimetric bomb. The heat of 
ignition of the naphthalene bursts the glass bulb, and there is no loss 
of j)etroleum spirit. ^ 

A method of determining paraffin wax in mineral oils has been based 
on the i-’-ct that a hot solution of the oil in butanone (methylethyl ketone) 
yields a deposit of the pure wax on cooling. The precipitation is best 
carried out at about — 15° C. from a solution, in a mixture of butanone 
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with l*3%«of water. The test ts applicable to the estimation of paraftin 
wax in candles.^® 

Holde’s method of determining asphalt {J., 1909, 831 /is not trust- 
worthy when the oil contains ))araflin wax. In such cases the wax 
must be separated from the asjihalt, preferably by treatment with. puri- 
fied petroleum spirit. Asphalt separated in this way, with the aid of 
centrifuging, can be purified by repeated solution in benzene, and 
reprecipitation with petroleum spirit. • The results agree within about 
(^•2% of those obtained by Holde's method.*'’ 

• • 
Tau and Tar Products. 

A comparative study of the. various methods of estimating phenol 
ill tar oils has shown that the methods of J. J. Fox and M. F. Ilarker.**** 
and of J. M. Weiss and C. R. Downs arc the best, the former giving 
somewhat lower results than the latter, but having the advantage of 
speed. Removal of the water by drying over caleium chloride causes 
the results to be too high, whilst distillation without drying gives rather 
low results. Since no method is accurate within about 1% no e.vception 
need be taken to a modification of Fox and Barker's method, in which 
the water is removed by distillation with benzol, and nyDi^turc is 
excluded in the subsequent processes.^® 

A method has been worked out for estimating benzene and toluene 
when mixed with petrol as a motor fuel.*® The aromatic hydrocarbons 
are d moved by sulphonation with strong sulphuric acid, and their 
amouiit is estimated by determining the specific gravity of the liquid 
before an^ after sulphonation. Since the specific gravity of a mixture 
of hydrocarbons is not the arithmetical mean of the specific gravities of 
its constituents it is necessary to apply a correction obtained by con- 
structing “ ddMation curves ” from the results given by experimental 
mixtures. 

The degree of purification of commercial benzol may be ascertained 
by the cryoscopic method. Pure benzene freezes at 5*4.8° C., ^nd the 
cryoBCopic constant for dilute solutions of toluene in benzene is 4*92. 
The percentage of benzene in a commercial sample may be calculated 
from the freezing point, t, of the liquid by the formula a;---90*51 + 
1*73< in the case of dry samples, and X“90-684- l*73i in th^ case of 
wet samples. The method gives more trustworthy resultj^than other 
methods and has the a(^vantage that the presence of paraffin hydro- 
carbons having the same boiling point as benzene is indici^ted by the 

5. Schwarz, Mitt. k. Materialpnif., lOia^ 36» 241 ; J., 1919, 453a. 
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depression in the freezing point. In 6r(ler to bring the freezing point 
of a mixtuije to 0° so as to be within the region in which the 

freezing point is proportional to the amount of benzene a known weight 
of pure benzene is added. From the weights of pure benzene and crude 
benzol and the .respective freezing points of tlie two lifpiids the per- 
centage of benzene in the original sample may be calculated.®^ The 
same method has been used for determining the degree of purity of 
dirnethylaniline,®*** and for estimating the nitrobenzene in commercial 
nitrobcnzols.®® ^ * 

*A dct(*rniination of the critical tcihperatiirc of solution of a commercial 
sample of tolueiu', bruizene, or xylene in about 90% acetic acid affords 
a means of estimating th<‘ amount of paraffin hydrocarbons present. 
The solvent is standardised U 2 )on the pure aromatic hydrocarbon. In 
the case of toluene the presence of 1% of pentane raises the critical 
temperature by 0*9° V., whilst octane raises it by 1-6° i). Less than 
1% of iiaraflin hydrocarbons may therefore be estimated by this 
method in commercial toluene.®'* 

Northall-Laurie’s method ®® of determining toluene in commercial 
toluols has been adapted to tlie determination of monochlorobenzcne 
in cnuh^i clilorinated benzene.®® The sample is distilled, the boiling 
])oint of the first and last fractions, obtained under specified conditions, 
is determined in special (!onstant boiling-point flasks, and the com- 
j)osition of the sample is then found by reference to a graph con- 
structed from the results of determinations made on mixtures of known 
composition. 

Another method of analysing mixtures of benzene, chlcjrobenzenG, 
and dichlorobenzene is based upon similar principles to a method 
devised by Coiman.®^ The sample is distilled under uniform conditions 
so as to obtain three samples boiling respectively up ifc 122° C., from 
122° to 142° (\, and above 142° C. From the amounts of these frac- 
tions the percentages of benzene and chlorobenzene are obtained by the 
use ot a graph embodying the results givwi by mixtures of known com- 
l) 08 ition, whilst the dichlorobenzene is found by difference. The 
weights of the constituents arc calculated front the specific gravities.®® 
A comparative study of different methods of estimating thiophen in 
bonze has been made.®® A modification* in which Deniges’ reagent 
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(basic mercuric sulphate solution) is sluikcn with the benzene f^ives 
good results, only the thiophen, and not the carbon bisulphide or other 
substances which accompany it, being precipitated. The precipitate 
is dried at 110°-115°C. and weigliod. Trustworthy results are also 
obtained by the iLse of a modilied form of Paoliih and Silbennann’s 
reagent (basic mercuric acetate), which combines With t]iio])luMi to 
form an insoluble compound. S(\(irg(’.dl^(>,) 4 . 'Flic precipitate is 
washed with cold water, drie<l at and weiglied. In testing 

commercial benzols for thiophen by means of the indopheTune reaction 
il is advisable to add* an oxidising agent, pndciably a drop of nitric, 
acid, to the sulphuric acid, siiu'e, as Bauer })ointed out, the. T)lue 
coloration is not obtained when pure sul])huric acid is used.*‘* 

Of the various methods [)roj)oscd for the estimation of carbon bisul- 
t)hide in benzene, the change in the specilic gravity of the liiiuid after 
ri'inoval of the carbon bisultdiide enables about of that substance 

to be estimated. Oxidation with bromine gives accurate results, 
but a large excess of potassium hydroxide, and .subsequently of bromine, 
must be added, and siifhcient time allowed for the oxidation. Titration 
of the xfinthate solution with standard copper sulphate solution is 
unsatisfactory mainly owing to the effect of the large excess of acetic, 
acid. A gravimetric method has been based on the reactioA lictween 
co|,^^er sul])hate and carbon bisulphide, cupric xanthate being first 
formed and then decomposed into cuprous xanthate and dixanthogen, 
but the cuprous xanthate is not obtained in a pure comlition. Pre- 
cipitin n>n with phenylhydrazine is only useful as a qualitative test,*’- 
A simple colorimetric method of estimating small quantities of aniline 
in aqueouS solution has been based on the formation of Runge’s Violet, 
by the action of sodium hydroxide and phenol, and comjiarison of the 
colour with th%b given by water containing definite amounts of aniline. 
For the .separation of* anthracene, carbazole, and phenanthrene from 
anthracene oil ” a scheme b:x.sed on a treatment with naphtha has 
been devised. • The carbazole may be ra])idly estimated from a deter- 
mination of the nitrogen by a modification of Kjeldahl’s method,* which 
gives results in close agreement with tho.se obtained by the nitrometer 
method.®^ 

Colouring Matters and Dyes. • 

A method of titrating 7 J-aminoazobenzene has been devised in which 
the substance is di.ssolve^ in alcohol and the solution acidified ^ith 
hydrochloric acid iand titrated with standard nitrite solutiyn, iodide- 
starch paper being used as indicator.^-^ 
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Acids, Alkalis, Salts. 

Nitrous and Sidphurous Adds. 

The volumetric methods commonly employed for the estimation of 
nitrous acid and nitrites give inaccurate results. These errors are 
obviated in a method in which the nitrite solution is run into an excess 
of acidified standard permanganate solution, the excess of permangan- 
ate reduced with ferrous sulphate or other reducing agent, and thp 
excess of the latter titrated with permanganate.®® The presence of 
fludtides interferes with the oxidimhtric determination of nitrous acid, 
by causing the oxidation to follow a different course, with the formation 
of MngOs instead of MnOj. This may be obviated by combining an 
iodometric method with the oxidimctric method. An excess of standard 
permanganate solution is added in the presence of sulphuric acid, then 
alkali iodide, and the liberated iodine is titrated.®"^ Attention has also 
been drawn to various sources of error in the iodometric titration of 
sulphurous acid, such as oxidation by atmospheric oxygen, the effect 
of which is increased by the presence of sodium carbonate ajid hydro- 
chloric acid. To obtain accurate results it is essential that the sul- 
phurous i\cid solution should be run into the iodine solution.®® 

Cyanides. 

It has bcc;i pointed out ®® that Feld’s method of estimating cyanide 
in aminoniacal liquors gives low results if the liquid also contains 
free ammonia, and that the method of Colman and Yeoman is un- 
trustworthy in the presence of thiosulphates owing to the lead thio- 
sulphate being decomposed during the distillation. These difficulties 
are obviated in a colorimetric method of estimation b^ed on the con- 
version of ammonium cyanide into thiocyanate by treatment with 
ammonium poly sulphide and colorimetric estimation of the thiocyanate 
as ferric thiocyanate.’ ^ The method has been extended §o as to include 
thiocarbonates, which are converted into thiocyanate by digestion 
with ammonium polysulphide at 75° C. withoqt affecting the cyanide, 
whilst the latter is converted into thiocyanate by digestion at 30 °- 
35° C. ^^ithout affecting the thiocarbonatc.’- 
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Peroxides. 

• 

For the direct iodometric estimation of hydrogen* peroxide a few 
drops of dilute ammonium molybdate solution are added, tfe a catalyst, 
after the addition of the potassium iodide and acid, and the liberated 
iodine immediately titrated 

Iodometric methods of determining the active oxygen in sodium 
peroxide give low results, and the same remark ap])lics to methods in 
which the peroxide is decom})oscd with*water, and the liberated hydro- 
^n peroxide titrated with permanganate solution. This is to be 
attributed to partial Jecompositiox of the hydrogen peroxide byjbhe 
manganese sulphate formed during the titration. It may be obviated 
by adding the sodium peroxide to a .solution containing sulpluiric acid 
and boric acid, and then titrating the liberated hydrogen peroxide. 
The older method in which the oxygen is liberated from the peroxide by 
water in the presence of cobalt nitrate gives too high results, but by 
substituting copper sulphate for cobalt nitrate as catalyst the method 
is rendered trustworthy.’' 

• Lime. 

It has been shown that the tables ordinarily cmj)loycd for estimating 
the amount of calcium oxide in milk of lime from the specidc gravity 
are inaccurate. A table based on the results obtained by the use of a 
pycnometer has been constructed to replace those based on hydrometer 
deterij li nations.’® , 

Ferrocyanides. 

The behaviour of various ferrocyanides towards chlorine and bromine 
has been studied, and it has been shown that nickel aad bismuth are 
precipitated q%antitatively as ferrocyanides.’® 

Metals and Ores. 

Iron and Steel. 

Several methods ha^fe been published in the course of the year for 
the complete analysis of various ores, alloys, etc., and some of these have 
included modifications which have increased the accuracy of th\ estima- 
tion of individual constituents, or have rendered the whole jyocess more 
rapid. For example, a .method of estimating magnetite in copper 
matte and slag htfe been based on the fact that ferric iron y the fresh 
mattCi^ and slags is present entirely in the form of magnetite, so that 

• 
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the amount of niaj^netic oxide. may be calculated from a determination 
of the ferric iron."^^ 

The use of soda-asbestos as an absorbent for carbon dioxide’® in 
the estimation of carbon in steel has the advantage that it is capable 
of absorbing about 10 % of its weight ff carbon dioxide while the gas 
is passing throilgh it at a rapid rate. A special form of absorption 
vessel has been devised for the purpose.’® 

The principle embodied in fl,n electrolytic method of determining 
carbon in steel is capable of aj)pliration to other analytical processoo. 
Tlyi carbon dioxide produced in thp combustion is absorbed by a solb- 
tion of barium hydroxide, and the change in the electrolytic resistance 
of this solution after precipitation of barium carbonate affords a means 
of estimating the carbon with an error of less than 0*005%. A table 
has been constructed showing the percentages ©f carbon corresponding 
to the resistance and temperatures of barium hydroxide solutions of 
definite concentrations.®® 

The conditions necessary for the rapid and accurate estimation of 
phosphorus as molybdate in steel containing vanadimn have been , 
determined. Contrary to the general opinion, the addition of too great 
an excess of ferrous sulphate to dissolve the manganese dioxide precipi- 
tate atid** reduce vanadic acid to the hypovanadic condition causes the . 
results to be too low. In the case of steel containing vanadium more 
free ammonia is required than with ordinary steels ; at least 66 times 
the theoretical amount of M 0 O 3 is necessary to precipitate the phos- 
phorus, and* the precipitation must be made below 20 ° C. to prevent 
simultaneous precipitation of vanadium.®^ In the usual methods of 
estimating phosphorus in steel, iron, etc., by the molybd&te method 
the oxide MoQ, is sometimes also precipitated. This may be prevented 
by rendering the solution strongly acid with nitric aci(^, before the pre- 
cipitation. The addition of an excess of the reagent and of ammonium 
nitrate causes the precipitation to be complete.®- A method has algo 
been devised for the direct estimation of phosphorus in iron and steel, 
without preliminary separation of arsenic.®® 

A process of selective oxidation with nitric acid has been used for 
the estimation of vanadium and chromium \n steel, the conditions 
being sych that the vanadium is oxidised while the chromium remains 
unoxicKsed. The liquid is then titrated electrometrically by means 
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./., 19C6, 1237. ^ 

L. J. R<.)ger8, Canadian Chtin. J., 1919, 8, 122 ; J., 1919, 418a. 

J. R. Cain and L. G. Maxw^,f J. Ind. Eng. CAem., 1919, 11, 852 ; 1919, 

773a. 

H J. Maitchell, Chem. News, 1919, 119, 212 ; J., 1919, 906a. 

•> A. Travefa, Ohim. et Ind„ 19V9. 2, 133 ; J., 1919, 256a. 

•» N. D. Ridsdalo, Proc. Cleveland InsL Eng., 1919, 165 ; J», 1919, 681a. 
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of the method and a])paratiis .previously descrihod,'^^ aiul a cormdiou 
is applied for the unoxidisod vanadium (about ' Both chromium 
and vanadium arc then oxidised together in another portion of the 
solution, the liquid titrated, and the amount of chromium obtained by 
difference.®® • 

Tifanimn. 

Titanium in iron ores may be estimated by fusing the sample with 
sodium peroxide, separating iron as sulf)hide, precipitating the titanium 
in the filtrate w'ith “ cupferron " (ammonium salt of nitrosophenyl- 
hydroxylamine), igniting the precipitate, and weighing the residua of 
TiO^. Or the titanium in solution may be estimatc'd colorimetrically 
by means of hydrogen peroxide.”^ A colorimetric method has also 
been used for the estimation of titanium in puzzuolanas. Titanium 
sulphate affords a suit'able compound for the j)rcparation of standard 
solutions, the amount of TiOj being determined by igniting the salt 
with successive quantities of ammonium carbonate and weighing the 
residue. The presence of ferric sulphate docs not interfere with the 
Colorimetric estimation.®® 

Rare Metals. 

A method of separating platinnm and iridium has been bas6d*on the 
precipitation of the former as ammonium chloroplatinate, leaving the 
ainnionium chloroiridate in solution.®® 

Zirconium. * 

In a scheme for the analysis of zirconium ores tlie material is fused 
with sodium peroxide, the bulk of the silica separated, and the zircon- 
ium and titanium precipitated together from nearly i\gutral solution 
by means of 'podium thiosulphate. The precipitate is ignited and 
\veighed, silica separated by treatment with sulphuric and hydro- 
fluoric acids, titanium estimated colorimetrically, and the non-volatile 
residue (zirconia) deducted from the original weight.®” 

U ranium. 

The presence of iron, aluminium, and vanadium, which are the im- 
purities of most common occurrence in carnotite, interferes with the 
separation of uranium. This may be obviated by adding an excess of 

* ft 

'* * • 

•* J.. 1917, 1011. , ” J., 1910, 966. 

G. L. Kelley, J. A. Wiley, R. T. Bohn, and W. C. Wright, ./. Ind. ^ng. Chem., 
1919, 11, 632 ; J., 1919, 683a. 

V J. Waddell, Analyst, 1919, 44, 307 ; J.,‘*191^, 775a. 

A. Cavazzi, Annali Chim. Appl., 1919, 12, 106 ; J., 1910^ 680a. 

*0 E. IJ. Archibald and J. W. Kern, Trans. Roy. Soc. Canada, J917-1918/1I, 
7; J., 1919, 40a. * , 

0® A. Travers, Chim. el Ind.. 1919. 2. 385 ; J\ 1919, 421a. 
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ferric iron to the solution, precipitating the iron, vanadium, and most 
of the aluminium with sodium carbonate at about 90° C., and then pre- 
cipitating the uranium from the boiling filtrate by means of sodium 
hydroxide. After reprecipitation to separate the last traces of im- 
purities, the precipitate is ignited, and the residue weighed as uranium 
oxide, ’ 

Fats, Oils, Waxes. 

Apart from descriptions of the analytical characters of individual 
oils and fats, which are dealt with in the lleport on the subject, there 
have not been many contributions to this branch of analytical chemistry. 
Among those of more general chemical interest the most important 
are those dealing with the determination of the acetyl value. Attention 
has been drawn to the fact that a slight hydrolysis may occur when the 
acetylated product is repeatedly boiled with water, and that as a safe- 
guard the free acidity should be titrated in the cold before determining 
the saponification value of the acetylated oil.®^ The determination 
of the acetyl value either by the original method of Benedikt and 
Ulzer or by Lewkowitsch’s modifications involves several possible 
errors. In the case of fatty acids, mixed anhydrides may be formed, 
whic\ c§.use the results to be too high, or inner esters of hydroxy- 
fatty acids may be produced. In the case of neutral fats, recimocal 
esterification with the acetic anhydride may occur, and it is dimcult 
to distinguish between the different kinds of hydroxylated compounds. 
These drawbacks are obviated by converting the fats or fatty acids 
into methyl or ethyl esters, determining the acetyl values of these 
esters, and calculating the result into the corresponding vajues for the 
fatty acids or glycerides.®® 

By using t;»irbon tetrachloride instead of glacial acetic acid as the 
solvent for the iodine chloride a solution much richer than the ordinary 
Wijs solution is obtained. From 30 minutes to 2 hours is required 
for the complete absorption of the halogen by fats, and the results agree 
with^those obtained by Hiibrs method.®^ 

Glycerol. 

From a comparison of the recorded values for the sp. gr. of pure 
glycerol with those obtained with glycerol purified with special pre- 
cautioVis, the conclusion is drawn that the table of Gerlach ®® is the most 
trustworthy for determining the amount of glycerol from the ^sp. 
gr. For estimating small quantities of wa*l;er in glycerin the boiling- 
point method affords the most accurate means, the presence of 1% 

91 C. E. Scholl, J, Ind. Chem., 1919, 11, 842 ; J., 1919, 778a. 

9* L. C^rcano, Boll. Chim. Farm., 1919, 68, 121 ; J., 1919, 687a. 

93 A. Griin, Od- u. Fettind., 1919, 1, 339, 364 ; J., 1920, 33a. 
e‘ E." HUdt, Rev. Prod. Shim., 1918, 21, 261 ; J., 1919, 689a^ 

•• J., 1886, 22tf. 
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of water lowering the boiling point of pure glycerol from 290° C. to 
• 239° C.®® Other determinations of the specific gravity and refractive 
power of glycerin solutions have also given results in cla'^p agreement 
with Gerlach’s table.®’ 

LeiIther, etc. 

Furfural may be used as a reagent in the analysis of tannins, since 
it combines with them to form compounds similar to those formed 
by the action of formaldehyde on tannin.®® The “ furfural precipita- 
tipn value ” is obtained by separating the luecipitate and determining 
its amount. The filtrate from the •precipitate gives a colour reaction 
with iron alum and sodium acetate, and the difference in the colorations 
obtained enables pyrogallol tannins to be detected in the presence of 
catechol tannins.®® An addition has been made to the Report of 
the American Leather Dhemists’ Association,^®^ in which the methods 
for the estimation of the total, soluble, and insoluble ash in leather are 
discussed in the light of replies received concerning the main report. 
It is pointed out that the differences obtained in the determination of 

* the insoluble ash from the water-soluble substances must be attributed 
to variations in the reduction of the magnesium sulphate.^®' 

Attention may also be directed to a scheme for the analysis of artificial 

* leather and its substitutes, in which the varioiis constituents are separ- 
ated*injbo groups by successive treatment with different solvents. 

Organic Products, Medicinal Substances, Essential Oils. 

Alkaloids. 

A rapid method of determining alkaloids is to liberate them by means 
of alkali from an acid aqueous solution, to mix the jaecipitate and 
solution into a soft paste with plaster of Paris, and to extract the alka- 
loids from this by n'leans'of chloroform. The alkaloid is extracted from 
the chloroform solution with standard hydrochloric acid and the 
excess of acid fitrated. Faliercs’ method of precipitating alkaloids 
by means of cuprammonium solution involves the necessity of fre- 
quent filtration and re^andardisation of the reagent. This may be 
obviated by using sufficient ammonia to keep the copper hydroxide 
in solution. Titration with the reagent is satisfactory in the ‘case of 

A Grim and T. Wirth, Z, angew. Chem., 1919, 82, G9 ; J., 1919,"*295a. o 

» 'H. Wolff, Z. angew. Chem., 1919, 32, 148 ; J., 1919, 470a. 

J., 1918, 342a. •» j 

R. Lauffmann, Ledertechn. Bund., 1918, 10, 97 ; J., 1919, 379a, 

1“° J.,^ 1917, 472a. , ^ . 

J. Amer. Leather Chem. Assoc., 1919, 14, 443 ; J., 1919, 732a. 

B. Lauffmann, Z. offentl. Chem., 1918, 24, 212, 239 ; J., 1919, 227a, 

Rapp, Apath. Zeil., 1918, 88, 463; J., 1919, 330a. 

J., 1899, 809. • 
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pure alkaloids, but cannot be used for tinctures, etc. At best, it is less 
sensitive than the iodeosinc method.^®*' 

Morphine ^nd its salts combine with diazonium compounds in alkaline 
solution to form characteristic dyes. Diazobenzcncsul phonic acid is 
a suitable reagent for the test, and is capable of detecting less than 1 
part in 10,000 of the alkaloid. The method is also applicable to the 
colorimetric estimation of morphine in presence of other alkaloids. 

A comparative study of the metliods of estimating morphine has 
shown that the alkaloid may be completely extracted by a mixture 
of 2 parts of chloroform and 1 part of alcohol. S;ilphuric acid and acetic 
acid interfere with the reactions ot morphine, and should not be pre- 
sent, but hydrochloric and salicylic acids have no such influence. 

A method is described for the application of this process to the estima- 
tion of morphine present as a simple salt in^ pills, powders, etc.,'*^® 
but resinous constituents interfere with the separation of the alkaloid 
from opium. These are extracted togethc^r with the morphine, then 
separated by means of salicylic acid, and the alkaloid purified by re- 
solution and extraction with the solvent. * 

Experiments have shown that the solubility of morphine ip ammonia 
solution is proportional to the concentration of hydroxyl ions in the 
liquid* |The amount of ammonia required for complete ])recipitation 
of morphine is 1-75 times the theoretical quantity, and in practice it 
is advisable to use twice the quantity and to apply an enqurical correc- 
tion to the weight of morphine obtained by the official Gorman i^harma- 
copoeia method. Meconic acid, which is present in opium, does not 
interfere with the estimation of the morphine. 

Bcrberine may be accurately estimated in an alcoholic extract of 
Hydrastis canadensis by precipitation with Mayor’s reagent (mercuric 
chloride and*' potassium iodide). The precipitate is extracted with 
ether in presence of sodium chloride, an excess of an Sthereal solution 
of picrolonic acid added to the extract, and the berberine picrolonate 
washed with ether, dried at 110® C., and weighed. The^ relatively small • 
quantities of canadine and meconine present are negligible. For the 
separation of berberine and hydrastine Mayer’s reagent may be re- 
placed by an aqueous solution of potassium itdide, which precipitates 
berberine hy dr iodide . ^ ^ ^ 

106 jj, Kdnz-Krause and R. Richter, Arch. Pharm.y 1917, 265, 607 ; J., 1919, 
737a. » . i 

L. I^autenschlager, Arch. Pharm., 1919, 267, 13 ; 1919, 438a. 

A. Tingle, Amer. J. Pharm., 1918, 90, 689 ; J., 1919, 27a. 

1®" Ibid., 788; J., 1919, 64ai ^ i®9 Ibid., 851; J., 1919, IWa. 

^'® A. Heiduschka and M. Faul,* ilrcA. Pharm., 1917, 266, 441, 482 ; J., W19, 
737a. • 4 

R. Waaicky and H. Joachimowitz, Arch. Pharm., 1917, 255, 497 i J., 1919, 

737a. 
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Pyramidomy Glucosides. 

A delicate test for pyramidone lias been based its reaction 

with an acid solution of potassium ferricyanide and ferri^> chloride to 
form Prussian blue. Under the .same conditions antipyrin gives a 
blood-red coloration (or yellow, in the presence of hydrochloric acid), 
and the teat is capable of detecting 0-01 part of j)yramidone in presence 
of 1 part of antipyrin. Xo colour reaction is given by phenacetin, 
acetanilide, acetylsalicylic acid, inethylacetanilide. or caffeine. The 
method has also been extended to the detection of various substances 
of vegetable origin (ghmosides, etc.), iiiany of which give the di.stinctive 
blue reaction. Substances containing oxidases or peroxida.ses give a 
violet coloration when treated with the reagent and pyramidone, and 
the colour is intensifh'd by the ad<lition of liydrogeri peroxide. On 
then adding a-naphthol a \vine-re<l coloration is ])r()duceil ipiite di.s- 
tinct from that given by /?-na])hthol. .so that tlie reaction may be used 
to distinguish between the two naphthols.^^® 

Hnccharin. 

From a* comparative study of the methods of det»‘rtnining saccliarin 
the coiK'lusion has been drawn that trustw<nthy results can only be 
obtained by the method of hydrolysis with dilute sulphuric acid and 
by Mie method of Kichrnond and Hill (./., 1918, 2lG’i').^’* 

Ahoholy Ethet’y etc. 

It is Ti lt j)os.sible to e.stimate a small amount of eth<‘r m ah'ohol by 
determining the s]) gr. of the liijuid, since all hough each 1“,, of ether 
lowers the sp. gr. by 0*0007 the presenci* of 0-257,, of water will 
mask the presence of the eth(*r. This dilhculty may obviated by 
concentrating tjie ether by distillation, detei mining the sp. gr. of the 
alcohol before and after distillation, and calculating the amount of 
ether by means of a formula.'^'’ 

A method has been devised for the estimation of ethyl alcohol, 
aldehyde, and acetone in admixture, in which the aipieous di.stiflate is 
oxidised in the cold with chromic acid, the excess of the latter reduced 
with ferrous sulphate,^ the licpiid distilled into sodium hydroxide 
solution, and. the di.stillate redi.stilled with hydroxylamine hydrochlor- 
ide. The acetone, which is not oxidised ])y the chromic aciu', reacts 
with the hydroxylamine to form a ketoxime, whilst an equivalent quan- 
tity of hydrochloric acid iS liberated, and on titration affords a measure 
of the amount of acetone. A further portion of the original solution 
; •$ 

P* L. P. J. Palet, Anal. Soc. Quim. Argenttnay\9lH, 6 , 151, 150 ; J., 1919,54a, 
56 ^. Ibid.y 250 ; ./., 1919, 55a.* 

O.fiiBeycr, Chem.-Zeit., 1919, 43, 537 ; J., 1919, 844a. 

H. E. Cox, Analyst, 1919, 44, 20; J., 1919, IITa. 
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is treated with hydroxylamine hydrochloride, which reacts with the 
aldehyde and acetone, and the free acidity is again titrated. Alcohol 
and aldehyde are oxidised together in a third portion and the amount 
of chromic acid corresponding to the aldehyde is deducted. 

Chloroform. 

Free hydrochloric acid in chloroform may be detected by adding a 
trace of ^-dimethylaminoazobepzene, which gives a violet-red coloration 
with acid samples. The test is very sensitive and is not given by carbdn 
diq^ride or anhydrous formic or acetic acid in Cliloroform solution. 

K. Hoepner, Z. Unters. Nahr. Oenussm., 1917, 34, 45.3 ; J., 1919, 736a. 

D. Vorltinder, Ber. deuts. pharm. Oes., 1918, 28, 385 ; J., 1919, .'JSa. 
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A. 

Acenaphthono, 111. 

Acetaldehyde from acetylene, 108, 261, 
505. 

oxidation of, 109, 500. 

Acetic acid, conversion into acetone, 
500. 

derivatives, manufacture of, 500. 
from acetylene, 108, 505. 

Acetone, determination of, 420. 

reriibach process of producing, 417. 
fix)in acetylene, 505. 
from starch, siigar, maize, 441, 442. 
])roduction of, in Canada, 441. 
recovery of,'- from explosives, 500. 
Acetylene, catalytic hydration of, 505. 
condensation to acetaldehyde, 201. 
poisonous action of, 155. 

Acids, 140. 

analysis of waste, from nitro-cotton 
manufacture, 541. 
fatty, 289, 454. 
fatty, from linseed oil, 305. 

Adhesives, 401, 402. 

Aeroplane fabrics, 

Agricultural chemistry, 305. 

Jfertilisers, 305. 

Air, liquid, oxiilosives from, 550. 
Airship fabrics, 341. 

Alcohol, density of mixtures of, with 
water, 407, 430. 
determination of, 429. 
determination of benzene in, 430. 
estimation of ether in, 591. 
estimation of, in spirituous liquors, 
400. I 

from starclf and sugar, 441. 
from various ,''aw materials, 443. 
oxidation of, 429. 

from waste sulphite liquors, 131, 418. 
Alcohols, 504, 541. | 

Aldehyde, determination of, 429. 

stage in alcoholic fermentation, 427. . 
Aldehydes, preparation of, 504. 

Aliphatic compounds, commercial syn- 
thesis of simpler, 502. 

Alkali, electrolytic production of, 258. ' 
Alkalis, 149, 


, Alkaloids, 489, o89. 

Alkyl iodides, preparation of, 603. 
Aluminium, 244. 

determination of, in ammonal, 648. 
cast, 244. 
chloride, 107. 
ingot, 245. 

Amatol, 151. 

Amines, aromatic, 92. 
aromatic, amino-bases from, 93. 
derivatives of, 94. 

Amino-acida produced in hydrolysis of 
proteins, separation of, 494 
yi-Aminoazobenzene, titrating, 583. 
Ammo bases from aromatic amines, 93. 
p-Aiuinophenol sulphate*, electrolytic 
preparation of, 262. 

Ammonal, determination of aluminium 
m, 548. 

Ammonia, catalytic oxidation of, 154, 
156 , 

direct syu thesis of, 151. 
e.xtraction from gas of, 49, 50, 51. 
l>lant for oxidation of, to niiric acid, 
8 . 

jiroduetion of, 151. 
soda process, 152. ^ 

Ammonium mtmte, 152. 
salts, 151. 
sulphate*, 152, 15.3. 
sulphate as fertiliser, .3(^0, 309. 
sulphate, substitution of gypsum for 
sulphuric acid in making, 168. 
M}\or}iha fruiicosa oil, 290. 

Amylase, 422, 424. 

Anaesthetic action, influence of stereo- 
isomerism on, 499. 

Anrosthetics, local, 499. 

Analytical chemistry, 574. 

Anhalonium alkaloids, 491. 

Aniline, estimation of. 583. 

Anthracene oil, brown dyestuffs from, 

66 . 

separation of anthracene, carba^ole, 
etc., from, 50, 583. 

Anthraquinone vat dyes, 105. 
Antipyretics, 500. ^ 

Antiseptics, effect of, on enzymic activi- 
ties of yeast, 420, 



SynjECT INDEX. 


613 


Apatite, deposits of, 219. 

Apple, growth and rif)oning of, A5. 
Apricot kernel oil, 291. 

Arachis oil, 293. 

Ardeer cordite, 561. * 

Arsenic, 105. 

action of, o^^ yeast, 414. • 

in glass manufacture, 172. 
organic compounds of, 500. 

Ash, coal, fusibility of, 27. 

estimation of, in cbal and coke, 578. 
pneumatic liandling, 10. 

Aspergillus futmiriut, 4‘j8. 

Aspergillus oryzee, 424. • 

Asphaltene, 22. 

Asphalts, 80. 

Asphodel ramo.'nts as raw material for 
distillery, 418. 

Australia, leather iiiiluatry in, 348. 

Azide, lea<l, 508, 5(i9. 

AzidiiS of metals, 508. 

Azino dyes, 100. 

Azo dyes, 101. 

li. 

Bacillus acetorthylk^is, 441. 

Bacillus bulylicns, 442. 

Bacteria, action of, on wood, 129. 

• in agriculture, 374. 

infection of worts with, 411, 412. 

Ball mill, 10. 

Balloon fabrics, 120. 

Banana must, alcoholic fermentation 
of, 421. 

Barley, ^16. 

acid reaction of, 407, 432. 
aerating of, 433. 
after-ripening of, 407. 
amino acidtfin, 407, 432. 
moisture content of, 407. 
partial drying of, 432. 
phosphoric acid iii, 431. 

Baryta as bkHching agent, 139, 140. 
Batteries, primary and secondary, 252, 
253. • 

Bauxite bricks, 187. 

deposits and produefion of, 244. 

Beech nut oil, 292. 

Beef, sensitiveness of, to freezing, 4.57. 
Beer, analysis of, 400. 

carbonated and bottled, 435. 
determination of oxalic«acid in, 407. 
influence of bicwing water on haze 
in, 434. 

|pw graVity, 430. 

matadics of thin, 437. 

mashing system for, 411. 

non-alcoholic, 413. 

palate fullness of, 411. 

production, restriction of, 403. • 

tannic acid process for stabilismg, 411. 


: Beeswax, 295. 

I Beetroot for brewing purpose.^, 43.5. 

' Beiizaldehyde, 9.5, 90. 

Benzene, elilorinateil/ determination of 
i monochlorobenzene in. 582. 

I chloro- and dichhirobenzene mixtures, 
analysis of, 582. • 

determination of, in alcohol, 430. 

, estimation of carbon bisul])hide in, 

1 583. 

, , estimation of thiopheii in, 583. 

I Benzine, 77. 

1 eomponent.H of, 70._ 

Benzol, ilegrei* of purification iff, 381. 
extraction from ga.s of, 47. 

1 picric acid from, 52(>. 

BiM'beiine, estimation of, .590. 

Berv Ilium. 248. 

I Beverage.M, non-alcoholic, 413. 

Blast-fumacc flue dii.st as feitili.sei , 308. 
gas, el(‘aning t^f, 219. 
j gas, recovery of potash from, lOl. 

; slag, elTect on cement, 200. 

! Blasting explosives. Scr Kxiilosives. 

I Bleaching, 138. 

' agents, loss of oxygi'ii in iisi- of, 142. 

• agents, various, r39, 1 tO, 141, 142. 

' eiiniinatiori of nitrogim Jroin fibres 
during, 138. 

of partly coloiireil fabrics, 140. 

]»ow'<ler, 142. 

j processes, elTect of, 139. 

us(‘ of |K:r-salt8 for, 141. 

I Boilers, surfaeo comBustion, 2.5. 

I waste heat, 24. 

water tube, advantages of, 11. 

Borneo spirit as a source of toluol, 
06. 

Brazil nut oil, 208. •• 

Brazilian wild bee wax , 295. 

Bread, 4.50. 

cause of stalenoss in, 451. 
preparation of, 451, 452. 
j Breweries, tracing infection m, 41 1. 

• Brewery by-products, 440. • 

Brewing, 409. 

Defren process of, 410. 
industry ; fuel economy, 410. 
infection of worts with bacU'ria, ill, 

! 412. 

j lager- beer, 412. 

materials, new, 409. • 

retl eoloration of w'orL in, 412. 

water, 434. 

Bricks, b.iiixitc, 187. * 
siliea, 179. 

f •,teht for measuring hardness of, 197. 
w'oathenng products of, 197. 
Bromine, behaviour of ferroevH-nirles 
^ towards, 585. • 
pre^ia^tion of, 163. 

• Bu^fly of, 163. 
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Broussonelia fibre for }m{)cr weaving, 
119. 

Building matcrialR, 107. 
mortars, 198. ' 

weathering products of bricks, 197. 
Butyl alcohol from maize, 442. 


C. I 

Cacao butter, (h'odorising, 294. 
estimation of, m cocoa, 457. 

Colcium-lead alloys, 247. 

Calcium aluniinatc, hydraulic proper- 
ties of, 200. 
carbide, 163. 

cyanamidc as fertilise*!’, 308. 
cyanide, 1.53. 
nitrate, 152. 
nitrate as fertiliser, 308. 
oxide, estimation of, m milk of lime, 
585. 

Candelilla wax, 29.5. 

(^andlenut oil, 288. ; 

Cannels, production of fuel oil from, 
70. 

Cap and detonator compositions, analy- 
sis of; 

Caramel, 438. 

(Jarbazme <lycs, 100. 

Carbazole, separation of, from “an- 
thracene oil,” 50, .583. 

Carbene, 22. 

Carbide, 274, 275. 

Carboids, 22. 

Carbon, electrolytic determination of, 
in steel, 580. 
oxidation of, 163.*' 
reaction of, with sulphur dioxide, 
105. 

("arbon-black in preparation of vul- 
canised rubber, 324. 
preparation of, 308. 

Carbon bisulphide, estim.i-tion of, in 
benzene, 583. 

Carbon dioxide, .soda-a.sbc.sto3 as ab- 1 
sorbent for, 580. 

Carbon monoxide, a[)p:iratus f«»r esli- ' 
mating, in gases, 570. 
eonversiofi into dioxide, 102. 

Carbonyl chloride, 100. 
sulpfride, 100. 

(’arvacrol derivatives, 490, -197. 

Castor oil, 282*293. 

Catala.so, 404, 422. 
action of, in yeast cells, 423. 

Celluloid, effect of heat on, .543. 

Cellulosis 120. ‘ 

acetates, solubility of, 122. ^ I 

as substitute for other substances, s 
127. ' 


Celhi.soso chUts, 122. 

from wood, for explosives, .5.38, 569. 
hydiution of, 121. 
new reaction of, 122. 
nitration [irocesses, 543. 
powder, 121. 

stjlifuons and pla.stics,J 18, 122. 
Celluloses, re -classification of, 138. 
Cement clinker, chemical constitution 
of, 199. 

effect of slag on, 200. 
kiln dust, iKitasli from, 100. 
setting of. I as, 199, 200. 

Ceramics, 189. 

“ diluting ” of t(*rra cotta, 190. 
effect of ])res.surc on tiles, 190. 
enamels, 193. 
glazes, 191. 

milling of jiottery materials, 190. 
2Jorci‘lam, 191. 

stoneware aiul earthenware, 196. 
Cereals, raw, use of m brewing, 410. 

vi famines in, 400. 

Cerium. 168. 
nitridi*, 101. 

Charcoal, use of, in purifying gas, 55. 
Chebulinic acid, 300. 

(Iiemical factories, Cerman, 11. 
Chcno|)odium oil, 497. 

Cherry kernel oil, 291. 

(’hill saltpetre, 150. 

Chlorate explosives, 548. 

(.Ihlorme, behaviour of fcrrocyanidcs to, 
585. 

j production of, 163, 258. 
C'hlorobenzencB, analysis of .mixtures 
of, 582. 

■ Chloroform, detection of hydrochloric 
I acid in, 592. 

I electrolytic prepaiutiaa of, 262 , 603. 
j Chlorohydrins; manrfiicture of, 504. 
(’hloropicnn, insecticidal value of, 376. 
Chrome leather, etc., 358. 

liquors, basic, 353, 36S.'. 

(’hromiuni compound alloy, 246. 

, compounds, reduction of hexavalent, 
363. 

estimation oV, in steel, 586. 

Cnler, detection of, in wines, 408, 446. 
Cinematography, colour, 512. 

developing machines or tanks for, 
616. 

I Cilral, condensation of, 498. 

I (’itron seed oil, 291. ^ 

Clarain, 20. 

Clay, determination of air' in nktstic, 
182. 

examination of, by rational analysis,* 
181. 

glasshouse pots from, 182. t. 
standard method of grading, [^181. 
tank blocks from, 182. 
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Clinker, cement, chemical constitution . 
•of, i9fir. • ; 

pneumatic handling of, 10. 

Coal, action of pyridine on, 20. 
action of reagents on, 25. 
ash, fusibility of, 27. 
carbonisation of, 41, 4.), 40. • 

chemistry and constitution of, 20. 
combustion of, 22. 
complete gasification of, 43. 
deterioration of, 22. • 
t determination of metho'cvl group in, 

• 21 . 

dust, carbonisation of, 44. , 

estimation of ash m, 579. 
gas, determination of benzol in, 579. 
hydrogenation of, 21. 
low temixirature distillation of, 37, 
45. 

method of determining sulphur in, 
579. 

microscopic examination of, 20. 
mines, permitted explosives for use 
in, 552. 

powdered, 27, 240. 
storagewof, 22. 

treatment of, for eojcing, 58. 

Coal Consc-rvation C^nnmittee, pro- 
posals of, 39. 

Cobalt-chromium -tungsten alloy (stel- 
lite), 246. 

Cocoa, estimation of caiao butter in, 
157. 

po^\l^'rs, method for difTerontiating 
th'* percentages of shell m, 458. 
Coconut oil, separation of steariiie 
from bleine from, 285. 
quality of proteins in, 450. 

Codeine, 490. 

Coffee substitn^s, lupin seeds and 
pods in preijaration of, 452. 

•Cohune oil, crude, 294. 

■Coke, 57. 

breeze, methods of dealing with, 26. 
estimation of ash in, 578. 
metallurgical, 59. ^ 

. oven gas, extraction of ethylene from, 
31. • 

ovens, 57. 

oven works, effect of Armistice on, 7. 
treatment of coal for, 58. 

Collagen, 361. 

, .fibrils, shortening of, on heating, 361. 
Colophony, action of sulphuric acid on, 
311. 

constitution of, 311. 

Coloi&iifjg matters and dyes, 84, 583. 
Goncrete, cause of adhesion to iron of, 
• 201 . 

deterioration and cracking of, 201. 
manufacture of, 201. 

Conductors, 251. 


Copper, electroplating of, 255. 
electiotherinal proccbses, 241. 
extraction of, hoin bui'il pyrites, 
243. ^ 

industry, 240. 

leaching processes, 241, 242. 
matti' and sl.vg, e.stimation of pi.ignc- 
tito in, 585. ' 

jiresenco of, in smelter slag, 2 10. 
sheets, galvanoplastic production of, 
256. 

C’otton cloth, bleaching of, 140. 
fibre, 1 14, 129. 

inerceriKing, 146. « 

negative adsorption for aluminium 
acetivte, 141. 
purification of, 115. 
raw, action on solutions of salts, 115. 
substitutes for, in rn.inufacture of 
exi)lo.Mive8, 538, 539. 
yam, mercerising and bleucliing of, 
114. 

Coumaronc resin, 309. 

Crosol, electrochemical oxidation of, 
262. 

as dyestuff solvent, 141. 

Crushing and grinding apparatus, 15. 

(^rcumin, synthesis of, 112. 

Cyanamides, 277. • * 

Cyannlo.s, 153, 277. 

e.stimation of, in ammoniacal liquors, 
584. 

Cyanogtm, removal from gas of, 52. 

Cyincrie as possible senirce of thymol, 
497. 

I * investigation of. 111. 
utilisation of, 406. 


Ihnlfi (Ihplica as insecticido, 376. 
Dctonatois, 565, 571. 

analysis of compositions of, 572. 
sand test for, 573. • 

Dextrin, 401. 

Diacetonaimric, prcpanition of, 499. 

I Diazo j:HTchlorate8 as explosives, 569. 

reaction, the, 105. 

I Digitalis glucosides, 495. • 

I Dihydroquinine homologueilf 489. 
j Distilling, 417. _ 

I substitutes for use in, 418. • 

I Dinitrodinitroso benzene as explosive, 
! 532. • 

I Dogwood tree seed oil, 289. 

Poknnite, calcined, as refractory, 187, 

l88. 

Dopes, aeroplane, 3il2. 

Diugs, synthetic, 498. • 

•Urying apparatus, 12, 14. 

Oils, 287 ,*301. 
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Dura, flakujJ, ii8 brewing material, 410. 
Du rain, 20. 

DuhI, flectrioal H()]>aration of, 278. 
from gaHcH, electrostatic depoHition 
of, 17. ’■ 

removal of, from pises, 13. 

Dyeing, dry, of woollen fabrics, 144 
industry, researchiiii, 137. 
machines, 14/). 

methods of, artificial silk, 143. 
mordants f»)r, 14.5. 
theory of, 145. ' 

weakening of wool in, 145. 

Dyes, 84, 583. 
allAli fusions, 00. 
anthra([uinonc, 05, 105. 
azo, lOl. 

eondcnwitions, 00. 

di- and triphenylinethane, 07, 143. 

eeoiioinie aspi'ct, SfJ. 

for use as eolour-sc'nsititnirs, .510. 

halogenation of, 04. 

importation of, 85. 

indanthrene, 100. 

indigoid, 108. 

intermediates, 88. 

isatin derivatives, 100. 

juglone, 05. 

natuml^ 1^2. 

nitro-compounds, 00. 

oxazinc, azine, and carbazine, MX). 

progress in manufacture of, 84. 

pyrone colours, 00. 

sulphide, 1 10., 

Umdering action of sulphur black, 
144. 

Dynastito explosive, 550. 


Egypt, production of phosphates in, 
105. 

Electrio batteries, 252, 253, 259. 
furnaces and accessories, 263, 264, 
266, 5:70,273. 
pig iron, 269. 
sU-el, 267. 

Electrical heat treatment furnaces, 
270. 

separati^ of colloids and emulsions, 
280. 

sopafation \)f dust and fumes, 13, 
17, 278. 

Eloctrioity, steam turbines for produc- 
tion of, 10. 

Electro-chemistry, 249. , 

Electro-deposition of metals, 253, 254. 

Electrodes in electric furnaces, 264. 
magnetite, 251. 

mamifacture ol, 265. • 

radiographio examination^ of, 265, 


Electrolysis, fused salt, 262. 

thtory of, 250. ‘ 

Electrolytes, 255. 

Electrolytic cleaning of metals, 258. 
extraction of metals, 257, 258, 261. 
inorganic products, 260. 
organic products, 262. 
refining of metals, 2^. 
Electro-osmosis, 280. 

Electroplating, 254. 

Electrothermal 'extraction of non-fer- 
rous metals, 271. 
metallurgy, 266. 

JUais 2>oisson^ii, 294. 

Enamels, antimony, 193. 
cast iron, 19.3. 
ground -coat, 194. 
sheet-iron, 193. 

Engines, Diish^J, fuel for, 31 , 32. 
Enzymes, aeti<in of, on starch, 428. 
arnvlocla.stic action of formaldehyde 
on, 423. 
general, 422. 

of Aspergillus orijziv, 424. 
protcociastie, 405. 
yeast, 425. 

Enzymic action, ^03. 

Essential oils, 496. 

Ethane and air, inflammation of mix- 
tures of, 35. * 

Ether, estimation of, in alcohol, 591. 
Ethyl alcohol, Alcohol. 

Ethylene, extraction from gas of, 49. 
Evening }>rimrose seed oil, 290. 
Explosives, 523. 

blasting, explosion emperature8of,554. 
blasting, properties of, 554',' 555. 
blasting, substitutes for, 534. 
blasting, testing of, 554, 555. 
blasting, use of pc^ous substances 
in, 556. 

detonation velocities of, 556, 557. 
gelatin, 544, 546. 

gelatinous blasting, /•auses of inert- 
ness in, 546. 
gunpowder, 564. 

‘ heat energy of decomposition of, 564. 
high, for ci4ul purposes, 533. 
high, for military purposes, 524. 
initiators, 565. 
liquid air or oxygen, 650. 
measurement of explosion pressure 
of, 555. 

now confpositions for, 647. 

non-gelatinous, 5^7. 

jx'rmitted, for use in coal minoS| 552. 

propulsive, 658. * 

reduction of muzzle flash of, 563. * 

relative explosive powers of, 633, 558 

safety, 553. 

sporting powders, 564. 

theory of detonation of, 657. 
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?'abrics, acnjpliinc and airahip, 120, 
341. 

bloachod, “ chomical od'iui ” of, ISO. 
wool, offout of woathtT in dcHtroyin;', 
116. ^ 

.-^als, 281, 4r)4, mS. 
acetyl value of, 58S. 
determination of refractive index, 
285. 

, hardened, 297, 464. 

, method of removing acida from, 284. 

solid, 293. •» 

Ij'atty acids, 289, 451. 
linwicd oil, 304. 

production of, as by-produf:ta in the. 
sjuKuiific.ition of fats, 1.54. 

Keedmg stuifs, 37.5. ^ 

belspar. recovery of potash from, Kil. 

Fenugreek seed oil, 289. 

Fermentation, alcoholic, aldehyde stage 
111, 427. 

alcoholic, role of phosphates in, 427. 
chemistry of, 422. 

effect of^ atmospheric pressure during, 
411. 

Fern bach process of producing | 
acotono by, 417. i 

iijdustnes, 403, 422. 
industry, bacteriology in, 441. | 

industry, utilisation of by-products | 
and wastes in, 422. 
kinetics of zyinast*, 426. 
process for manufacture of glycerol, 
422, 442. 

Ferro-alloys, 271. 

Ferrocyanides, behaviour towards chlo- 
rine and bromine, 685. 

Fertilisers, basic slag as, 371. 

blast furnace fine dust as, 368. 

. calcium cyananiidd as, 368. 
consumption of, 365. 
decomposed stjfaw as, 375. 
nitrate of lime as, 368. 
nitrogenous compounds as, 368. 
nitrolirn, 368. '* = 

sources of raw material /or, 367, 368. , 
urea as, 371. > 

Fibres, 114. 

cotton, purification of, 129. 
nuscellaneous, 118. 
textile, from grasses, 118. 
i^Brm, swelling of, in alkalis, *362. 
Filtration methods, ^2, 14. j 

open tank,, 15. I 

Fine cbomicals, 489. | 

Fijiishing textiles, 147. . 

Firebricks, crushing strength of, 187. j 
doad-testing of, 186. 

Fireclajf, examination of, by “ ra- 
tional analysis, 181. 


Fireclay refractories, 181. 

Fish, preservation of, 4.56. 

Fish liver oils. 286.* 

Flame projectors, 70. 

jirojuigalion of, in gtfsi'ou.s mixtures, 
34, 35. 3t>, 64. 

Flax, retting of, 118. 

8<*e<l, isolation of tmproved strains of, 
118. 

Flour, 4.50. 
lupin, 452. 

Fluorides in blasting cxplosixes, 553. 
Formaldehyde, amyloclastic properties 
of, 423. 

a])paratuH for production of, 50 f. 
Fmncc, wood pulping cxixTimcnts in, 
128. 

Food, probk'ms of, and their connection 
with economic jiohe.y, 449. 
l<\)ods, cattle, 463. 

tinned, determination of tcmiieraturo 
in, 457. 

Fruit, causes of browning of, 4.56. 
growth .and ripening of, 45.5. 
sap, effect of electrolytes in, 455. 
tannin m, 455. 

Fuel, 20. 
alcohol as, 30. 

colloidal, 20. » * 

combustion of, 24. 

economy, 10, 24, .38, 45, 196, 116. 

gaseous, 32. 

liquid, 30. 

liquid, furnace for usv of, 13. 
motor, cvaixiration velocity of, 77. 

• oils, 80. 

powdered coal as, 27. 
production of, from waste cellulose 
liquors, 131. . 

Research Board, report of, 23, 62. 
Fulminate chlorate mixture, 667. 
ignition tern jicratu res of, 568. 
of various metals, 666. 
mercury, as explosive, 566, 567, 569, 
572. 

Fumaric acid, production of, in fer- 
mentation of sugar, 428. 

Fumes, electrostatic separation of, 278. 
recovery of phosphoric acid from, 
279. , 

Fungicides, 376. a 

Furfural, 589. 

Furnaces, electric, 263, 2^4, 26^4^ 270, 
273. 

muffle, 13. • 

Fusain, 20. 


0 - 

^lAllotannic acid, synthesis of, 35&. 
Gal\^iioplatNiio methods, 254. 
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Gas, 41. 

as subHtituto for petrol, 33. 

-black in preparation of vulcanised 
rubber, 324 

chemical and physical characteristics 
of, ttl. 

determination of l)enzol in, .'>79. 

extraction of ai-omatic hydrotjarbons, 
benzol, tt)luol, etc., from, 47, 49, 52, 
59. 


incandescence mantles, 59. , 

low ternpi'raturc carbonisation of, 4.5. 
natural, 75. 

nartural, chlorination of, 502. 
jiroducer, determination of, in ex- 
haust gas, 32. 

jiroducer, determination of tar va- 
pour in, 570. 

producer, efficiency of, 33. 
removal of tar from, 47. 
retorts, carbonisation of coal in, 41. 
retorts, steaming, 42. 
water, 33. 

water, effect of teinjierature in, 42. 
Gaseous mixtures, pru[)agation of flame 
in, 34, 35, 30, 04. 

Gases, apfxiratus for esti mating carbon 
mopoxidc in, 570. 
determin^'tion of density of, 574. 
electrical precipiUtion of tar fog 
from, 47. 

mechanism of combustion in, 34. 
method of measuring moi.sture in, 
575. 

j)ermeability of rubber to, 341. 
rate of diffusion of, 344. 
rate of solution of, by water, 485. 
relative efficiency of, in various 
apparatus, «fel.« 

system of Avashing with liquids, 16. 
C(,elatin, 301. 
explosives, 544, 540. 
imbibition of water by, 301. 
photographic, 515, 521. 
soluticns, mutarotation of, 301. 

Glass, 170. 
annealing, 170. 

arsenic in manufacture of, 172. 
cause of milkincss in lead, 172. 
classification of non -vitreous sub- 
stanclfs in, 173. 

“ cqlourecV’ spectral analysis for 
(tevelopinent of, 174. 

“ cords ” in, 173. 
devitrification of, 173. 
furnaces for making, 171, 172. 
machinery for manufacture of^s7i. 
necessity for increased production of, 
170. 


optical, 174. « 

physical properties and chemical 
composition of, 177. ^ 


' Glam pots, manufacture of^ 183, 184. 
resistant properties of, 175. 
scientific and illuminating, 175. 
temperature control in manufacture 
of, 172, 174. 

Glazes, Chinese, 194. 
elasticity of, 193. ^ 

in ceramic industry, investigation of, 
191. 

preparation of, 192. 
salt, carbon (fhntont of, 193. 
solubility of lead in fritted, 193 ' 

Glucinum, 2^8- 
r (rlucosidcs, 495. 

Glue manufacture, 353, 364. 
in manufacture of rubber, 325. 
separation of, in vegetable glues, 304. 
water-resistant, 364. 

Glycerides, action of enzymes on, 283. 
Glycerin, 282. 

manufacture of, 295, 290. 

Glycerol, determination of, from specific 
gravity, 583. 

estimation of, in wines, 445. 
production of, by fermentation 
methods, 422, 442. ‘ 

I Glycol as bleaching agent, 142. 

Glycols, 262, 504. 

nitration products of, 537. 
Glyoxalines, preparation of amtno- 
substituted, 494. 

Gold, electrolytic refining of, 229. 
loss of, during smelting, 229. 
metallurgy, of, 228. 
precipitation of, from cyanide solu- 
tions, 228. 

process of refining, 229. 
recovery of, by flotation methods, 
I 228. ' 

' recovery of, from mtnganifcrous ores, 
228. 

Grasses, textile fibres from, 118. 

Gum, natural, 310. 

Gums, 402. 

Gun barrels, testing of pressures devel- 
^ oped in, 564. 

Gunpowder, 504. 


H. 

Halogcnatcd compounds, 502. 
Hamamo^i tannin, 360. 

I Harmaline, 492. ^ 

I Harmine, 492. 

Heat insulation, 18. 

Helium for aircraft, 70, 75, l6^. 

Hemp, 118. 

for paper weaving, 119. 
Hezammo-arsenobenzene, 501. ^ 
Hezanitrodiphenyl as explosive, 532, 
670 . 
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Hexar x 

6 ! 

Hexar. ire, 532, 

570. « 

Hide yiowder, chromed and unchromed, 
35.-), 356. 

Hides, bating of, 350. • 

liming of, 349. 
sterilisation, 348. 
structure, 348. 

Histamine from histidine* 494. 

Htstidinc, 494. 

Hdps, antiseptic evaluation»of, 434. 
destruction of mildew in, 434. 
dried, 415. 

new varieties of, 415, 433. 
stomge of, 415, 433. 

Hydantoin derivatives, 498. 

Ifydrastme, 492. * 

Hydrocarbons, aromatic, extraction 
fi-cjm gas and petroleum of, 47, 68 
aromatic, from pinene, 498. 
chlorination of, 502. 
estimation of, in benzine, 76. 

* halogenation of, 94. 

«siilphonadon of, 88. 

Hydrogen sulphide, e:;traction from 
gas of, 49, 52, 53, 51. 

’ Hydrogen, apparatus for producing 
Imall quantities of, 577. 
manuTacture of, 162. 
peroxide, estimation of, 585. 

Hydrometer, improved, for determining 
density of liquids, 577. 

Hydroxyanthraquinoncs, 95. 

Hyoscine, 49J. 

Hyoscyamine, 491. 

Hypnotics, 498. 


o 

1 . ' 

Indanthrene dycB,«106. 

India, iron and steel ftdustry in, 202, 
218. 

leather industry in, 348. 

Indiarubber. See Rubber. 

Indican, preparation of, 113. 

Indigo, natural, 113. 

Indigoid dyes, 108. 

Indigotin, 142. 

Indifubins, substituted, 109, lip. 
Insecticides, 376. ^ 

Insulators, 260, 261. 

Iridium^ s^anttion of, 587. 

Iron, basic pig, 206. 

-dbrbon alloys, 223, 226. 
oarburisation of, 224. 
grey c^t, 223. 
industry, 202, 203. 
ore, 206, 218. 


I ron ort‘, developments in United King* 
tloin. 204. 

ores, estimation of titanium in, 687 . 
“ svnithetic ” cast, 268J 
systematic research in iron works, 
216. 

thermo-electric men^siircmenbj on purr, 
224. 

Isatin derivatives, 109. 

Iso-oleic acid, 297. 


J. 

I * 

Jams, method of stnmgthening jellying 
jiower of, 456. 

Ja])an. oils from, 497. 

pa()(‘r manufacture in, 1 19 
Juglone dyes, 95. 


K. 

Kelp, treatment of. 160. 

Kernel oils, 285, 291. 

Kerosene, 73. 

Ketones, .504. 

Kilns, thermal efficiency of, ’06.* 
Kumqiiat seed oil, 291. 


L. 

l.«xboratoire d’Ktudes de l.i Soie o 
• Lyons, papers of, relating to silk, 
ii7. 

Lab ador stone, 167. 

Ijcad, action of sulph'yic^cid on sheet 
239. 

alloy, manufacture of a new, 247. 
azide detonators, 565. 
loss of, in smelting, 239. 
oleate, 284. 

oxides, carbonates, and sulphates 
307. 

* styphnate in explosives, 669. 

leather, analysis of, 357. 
artificial, analysis of, 689. 
determination of free mineral acid 
in, 358. • 

determination of moisture content of, 
358. • 

deteimination of water-soluble matter 
in, 357. • 

estimation of ash in, 589. 
bpmess, effect of grease on tensile 
sti^ngth of, 358. 
stripping of chrome^ 363. 
supply of, 347. * • 

Lemton Juice, vitamines in, 461. 

Lettuoe prickfy, seed oil, 290. 
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Lignin derivatives, preparation of, 126. | 
determination ojF, in wood, 123, 124, 
126. 

from variolas sourccH, 126 
Lignitc;s, carl)oniH{itioii of, 44. 

Jjimo, estimation of calcium oxide in 
,milk of, 685. • 

l.iinalool, synthesft of, 498. 

Linseed od, 287. 

effect of exposing, to air, .303. 
fatty acids us substitute for glyceride, 
304. 

fatty acids for wabTprooliiig, 300. 
rfatty a(!ids from, 304. • 

in manufacture of jiaints, 301. 
oxidation and polymerisation of, 301, 
302. 

Liquids, fractional distillation of, 10. 
improved hydioinetcr for didermin 
ing density of, 577. 

Liqnora, waste cellulose, 130, 131. 
Lubricating oils, 73, 78. 

Lupin flour in jirepanition of bread, 
452. 

seeds and pods in |»reparation of 
coffee substitutes, 452. 


M. 

Maguosite as refractory, 187, 188. 
calcined, in oiien hearth processes, 
220 . 

Magnesium thloride, dehydration of, 
167. 

Magnetite, estimation of, in copper 
matte and slag, 686. 

Manganese ore, deposits of, 2 1 8. 

Maize, acetoiv faom, 442. 

Malt, diastatio power of, 431. 
moisture in, 431. 
substitutes, 435. 

Maltase, 404, 425. 

Manihot sc^ed oil, 288. 

Manures, chemical, manufayture of, 
366. . 

organic, 373. 
phosphatic, 370. 

Moat, effect of ammonium-nitrogen 
cositent of, 457. 
post-Miortem changes in, 457. 
preservation of, 456. 

M^hadon oil for use in paints, 303. 
Mercerising, 146. 

Mercury, Actallurgy of, 247. 

Mercury fulminate, as explosive, 666, 
667. 

reaction, 572. 
substitutes fon; 569. 

Motallurgy, electrothermal, 26( 
flotation processes in, 227. 
of non-ferrous metals, *22 6. 


Metals, corrosion of, 235. 
'electro-deposition of, 253, 254.* 
electrolytic cleaning of, 258. 
electrolytic extn^tion of, 257. 
electrolytic refining of, 256. 
electroplating of, 255. 

^.dectrothermal ext^ction of, 271. 
ferrous, method of measuring mag- 
notio hardness of, 224. 
non-ferrous, fusion and refining of, 
273. 

precious, extraction from bulnt 
pyrite^, 243. * 

X-ray testing of, 223. 

Methane and air mixtures, combustion 
of. 63, 64. 

Methyl alcohol, 419. 

detc'ction of, in ethyl alcohol, 430. 
Mcthylanilmc derivatives, preparation 
of, 93. 

Methylwoix‘lletierine, 490. 

Mexican buckeye seed oil, 291. 

Milk, antiscorbutic power of ordinary, 

462. 

as food for growing animals, 462. 

digestibility of, 452. • 

method of detecting added water in, 

463. 

synthetic, 463. 

zinc in, 453. *' 

Millet as brewing material, 409. 

Mineral oils, 66, 580. 

determination of paraffin wax in, 680. 
reiluctiou of vi-scosity of, 80. 
synthetic, production of, 81. 

Molasses, waste, for distilling purposes, 
418. 

Molybdenum ore, 219. 
Monochlorobenzene, determination of, 
in crude chlormated benzene, 582. 
Morphine,- 490. « 

estimation of, 590. ’ 

Mortar, compressive strength of, 198. 


N. 

Naphthalene, nitration of hydrogenised 
derivatives, 92. 
removal of, from gas, 55. 

Naphthol, production of, 90. 

Nickel, copper compounds, 246 
electrolytic extraction of, 257. 
electrol 3 rtic reding of, 246. 
electroplating, 255. * 
ores, 246. 

“ Nicu ” steel, 246, 270. 

Nirvanol, 498. 

Nitrates, bacterial productiop of, 370. 
as fertilisers, 366, 368. 
in South Africa, 367. 
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Nitre oake, 152, 153. 158. 

• as Bv^bstitute for sulphuric acid, 300. 
Nitric acid, conversion of nitric oxide 
into, 156. I 

preparation of, 154. • 

Nitrides, 164, 277. i 

Nitrites, estimation of, 584. . | 

Nitrocellulose, 537.* 
acetylation of, 544. ! 

determination of nitrogen content of, 
539, 640. 

determination of viscosity of, 540, i 

*. 661. 

powders for small arms, 682. 
solutions and solvents, viscosity of, 
122, 641. ' 

stability of, 542. I 

various raw materials for production ' 
of, 639. ' 

Nitrogen, removal of, from flVircs during ; 

bleaching, 138. 1 

Nitrogen conijiounds, production of, 150. 
Nitrogen peroxide mixture.s, liquid, .532. I 
Nitrogen sulphide for explo.sivcs, 672. I 
Nitrogenous compounds as fertilisers, i 
368 . . ; 

Nitroglycerin, acceleration of gelatinis- I 
ing power of, 545. j 

. loss of, in nitration and washing 2 >ro. ^ 
cesses, 536. j 

mechanism of propagation of explo- ' 
sion through, 535. i 

•nitro(!ellulose colloids, formation of, 
546. 1 

powdei-. ero.sion jinuluccd by, .5(»2. j 
[irocesscs for nitration ami sc-jiaratioii ; 

of, 536. - 
properties of, 535. 
s61ubility of, ill oils, 536. 
vajiour pressure of, 536. 

Nitroglycol as blast^g explosive, .537. 
Nitro-isobutylglycerol ttimtrate, 537. 
Nitrolira as fertiliser, 368. j 

^ Nitrojihenyl glycervl ether, 537. i 

Nitro-starch as exidosive, 544. ! 

Nitro-sugars as blasting explosive, 537. I 
Nitj'ous acid, estimation of, 584. \ 

Nitrous gast*s, utili.sation of, J 04. * 1 

Non-drying oils, 290. 

Non-nitroglycerin compositions for ex- j 
plosives, 549. j 


O. 

• 

Oil companies, activities of, 66, 67, 
fires, iHethod of extinguishing, 8i. 
in •Derbyshire, Norfolk, etc., 30, 71, 
72. 

palm, nj^w, 294. 

production from mineral sources, 71. 
shale, 71. 


Oils, 281. 

determination of refractive index. 
285. 

drying- 287, 301. 
essential, 496. 

extraction of, from fruits and kernels, 
285, 291, 
fuel, 80. 

hydrogenation of, 297, 298. 

Jaijanose, 497. 

lubricating, 73, 78. 

irMhod of desiilpliurising, 81. 

method of removing acids from 284. 

mineral, 66, 581. 

* semi-drymg and non-drying, 290. '* 
solubility of nitroglycerin in, 536. 
treatment of, to rtmiove impurities, 
283, 284. 

Oiticica fat, 293. 

Oleic acid, hydrogenation of, 297. 
Opium, 490. 

Oxazine dyes, 100. 

Oxygen, apiiaiatus for estimating, in 
iijijier atinos])her(‘, .577. 
explo.sives, 5.~)0. 

Oxyhquit as explosive, 551. 


}\ . ^ 

Paints, conditions of application of, 
.300. 

exposure ])roi)t'i tu's of, .300. 
luminous, ,308. , 

“ st'tting ” of, 30.3. 

PaHadiiim, 15.5. 

Palm kernel oils, iodiiu' values of, 204. 
new oil, 204. 

Palm oil, hydrolysis of, 28.3. 

“ Panei’eol,” ,3.50. ^ * 

PajKT, b<-ating of, 1.33. 
bleaching of, 13.3. 
estimation of stait li in si/ed, 135, 
making maehmery, 1.32, 133. 
maniifaeturc of, 119. 128. 
sizing and lilling materiah, 134! 

' testing, 1 35. 

viscosity of coating mixtun s for, 134. 
waterproof boards, 134. 
waste, 135. 

Pamflinum liquiduin, 78. n** 

Paraffin, chlonnation of, 503. 

deternnnation of, in miTieral jils, 
580. 

w’ax, manufacture of, 79. , 

Para rubber seed oil, 288. 

Peach jteniel oil, 291. 

Peas, quality of jirotein-s in, 450. 

Peat, ajiparatus for tyepressing liquid 
from, 17. ^ ^ 

caibonisation of, 44. 

Pcllagr^, 463. t 
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Pelletierine, 490. 

Penta-erythritol tetranitratc" as explo- 
sive, 532. 

Perilla oil, 304. 

Permanganate^, eleotrolytic produc- 
tion of, 260. 
supply of, 167. 

Poronydaso, 422. 

Perphospliates, electrolytic production 
of, 201. 

Petrol, calorific value of, 580. 

determination of aromatic hydm- 
carbons in, 580. 

Petroleum, action of rcAgeiits on, 82. 
(Mid the war, 66. 
cracking, 82. 

estimation of toluene in, 00. 
extraction of aromatic liydrocarbon.*? 

and toluene from, 68. 
in England and other sources, 30, 72, 
73. 

origin of, 83. 
refinery technique, 80. 
spirit, aromatic content of, 77. 
spirit, critical temperature of solu- 
tions of, 77, 580. 
standardisation of testing, 75. 
statistics, 74. 
trinitrotoluol from, 530. 

Phenanthrenc, separation of, from 
“ anthracene oil,” 583. 

Phenol-aldehyde, condenstition pro- 
ducts of, 310. 

electro-chemical oxidation of, 262. 
estimation 5f, in tar oils, 581. 
picric acid from, 91, 525. , 

synthetic, 526. 

Phenyl glyceryl ether, nitro derivatives 
of, 537. 

iV-Phenylglyc^ie>2''*'rsinic acid deriva- 
tives, 501. 

.Plionograph records, hardened fats in 
manufacture of, 297. 

Phosphates, production of, 165, 307. 
role of, in alcoholic fermentation, 
4217 . 

supply of, in various countries, 367. « 

Phosphine, 155. 

Phosphoric acid, recovery from fumes, 
279. 

Phosphorus as molybdaU^ m steel, 
estimation of, 586. 

Pho^tograpkic cinematography, 512. 
colour processes, 512. 
colour sensitisers, 510, 511. 
developing agents, 509, 515. 
effect of moisture on sensitiveness of 
emulsions, 517. « 

emulsions, 514, 51.5. 
materials and processi's, 508. 
negative prftcesseb, 514. 
panchromatic plates, 5^10, 511. 


Photographic papers, 517, 518. 
jKisitive processes and. after treat- 
ment, 517. 

jirocesses, gelatin in, 515. 
processes, selenium in, 519. 
radiography, 520. 

Silver deposits, recovery of, 509. 
Photography, use of,cfor war purposes, 
513. 

Phthaleins, formation of, 96. 

Picric acid, continuous process for 
manufacture of, 52.5. 
developments in manufacture of, 5^4, 
from benzol, 526. 
from phenol, 91, 525. 

Pigments, .306. 
lead, 307. 

Plant and machinery, 7. 

Plaster, setting of, 198. 

Platinum, 155, 248. 

separation of, 587. 

Plum kernel oil, 291. 

Polynitrophenols, 90. 

Porcelain, electrical resistance of, 196 
production of, 195. 

U'mpc'raturo porosity and shrinkage 
of, 194. ' 

thermal stalA'lity of, 195. 

Potash, Alsatian, 367. 

from blast furnace slag or gas, 161. 
from cement kiln dust, 160. * 

from silicates, 161. 
industry in United States, 1.59. 
salts as fertiliser, consumption of, 
366. ■ 

solubility of, 161. 
world consumption of, 307. 

Potassium carbonate in Africa, 166. 
nitrate in South Africa, 157. 
sjxlts, supply of, 159. 

Printing textiles, 1‘W, 147. 

Potatoes, quality of proUuns in, 450. 
Proteins, physiological value of, 'in 
foodstuffs, 450, 451. 

Pyramidone, 591. ^ 

Pyrites, extraction of copix'r and pre- 
cious metals from burnt, 243. 
ipethod of determining sulphur m, 
579. ' 

Pyrone colours, 99. 


Q. 

« 

Quinine, sources cf supply, 489. 
Qiiinotoxines, synthesis of, 490. 


R. 

Radiograms, ” definition ” in^520. 
Radiography, 520. 
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rctometera, 577. 

_>otorie^ basic, 187. 
feet of temperature on penetrsft-ion ; 
f of slags in, 186. 
jreclay, 181, 185. 
glasshouse pots, 182. * 

L glass manufacture, 184, 185. 

In zinc induBti;ir, 186. * 

research work on, 178. 
fsilica, 179. 

(tank blocks, 182. 

I thermal conductivity and specific 
heat of, 187. 
esins, Bakelite type of, 
coumaron^, 309. 
natural gums and, 310. 
synthetic, 309. 

etorts, horizontal, carbonisation of 
coal in, 41. 

stop-ended, steaming coal charges in, 
42. 

vertical, for zinc extraction, 232. 
vertical, system of carbonisation in, 
42. 


Rosin as sizing for pajxir, 134. 

Rubber accelerators, effect and be- . 
. havio%r of, 333. 

‘ ageing of vulcanised, 338. 

estimation of percentage 9f, in unvul- | 
canised material, 321. 
fabrics, deterioration of, 343. | 

fabrics for aircraft purposes, 311. 
goods manufacture of, 341. ! 

Hevea latex, sixjcitic gravity of, 317. 
ingreduTita, plastic, 325. 
latex, variability in, 319. 
latex, yigld of, 319. 
method of determining sulphur in, 
579. 

mineral accelerators, 331. 
mixing, 324. ^ 

natural, behaviour of, towards sol- • 
vents, 321. • . 

natural, complexity of, 321. 
output of, 315. 

permeability of, Ho gases, 341. 
plantation, variability in, 322 ^ 

»rate of vulcamsation of, 323. 
raw, molecular conditicA of, 320. 
seed oil, Para, 287. 
spontaneous alteration in proiK>rties 
of, after vulcanisation, 338. 
statistics, 315. 

» .substitutes, 325. • 

synthetic, 322, 3^, 345. 
vulcanisation, acceleration of, 331. 
vulr^misation catalysts, 329. ' 

vulcaitisation, new method of, 328. 
'^vulcanisation, theories of, 328. 

C' vulcanised, 334. 

vulcftnised, behaviour towards sol- ' 
vents, 340. 
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Rubber, vulcanised, division of ingre- 
dients of, 3:^3. 

vulcanised, instabilitv of condition of, 
339. 

vulcanising agents, 326, 329, 331. 


% 

Sabulite as explosive, 547, 548. 
Saccharin, 501. 

Si^lllower oil, 304. 

Salvai-san derivatives. 501. 

Saponin glucuaides, 405. 

Scurvy in animals, 463. • 

Seeds, increase in vitamine during ger 
mination of, 462. 

Selenium, 164. 

in photographic proeessi's, 519. 

Seic oil, 293. 

Seini -drying oils, 290. 

Sesame oil, 292. 

Sewage, activated sludge process, 482. 
puafication, 482. 

re|K)rt of Royal Cominis.sion on 
Sewage Disixisal, 486. 

Shales, oil from, 71. 

Shuei- flower wax, 295. 

Silica bricks, improvement of, ,179 
bricks, test fur measuring crushing 
strength of, 179. 
refractories, 179. 

Silicates, specific heats of, 176. 

Silicon chloride, 166. 

Silk, artificial, 118. 
j boiling-olT processes, 117. 
nutliod of distinguislimg natunvl 
from artiih ial, 1 19, 
raw, grading of, 1 17. 
threadH, instrumftit»4or determining 
cohesion in, 117. 

SllkA^orm ell rysiil ides, 292. 

Silver, extraction of, from Canadian 
silver cobalt ores, 229. 
metallurgy of, 228 . , 

standanl, proix-rties and manufac- 
ture of, 230. 
volatilisation of, 230. 

Slag, acid, mineial constitution 6f, 220. 
Imsic, as fertiliser, 366, 371, 372. 
blast-furnace, effect of, oH cement, 
200,219. 

copper, estimation of osagnetitc in, 
585. 

liquid, recovery of heat from, 18. 
manipulation and contl^l of, 219. 
presence of copper in, 240. 

Sludge, method of treating, 14. 
Soda-asbestos as absorbent for carbon 
dioxide, 586. • 

Sqdium aluminatd, 206? ^ 

^ carbonate deposit of, in Africa, 166, 
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Sodium hypoBulphite, electrolytic 
production of, 261. 
nitrate, 1C2, 154, 150. 
nitrate, conHumjition of, 360. 
]x>irrnanganate, electrolytic prepara- 
tion of, 108, 201. 

peroxide, determination of active 
oxygen in, 585. 
fiulphite, 290. 

Soil, sterilisation of, 375. 

Solvents, recovery of volatile, 18. 
Sote4418. 

(South Africa, potassium nitrate in, 157. 

production of phosphates in, 165. 
Soya bean oil, detection of, in linseed 
oil, 313. 

Spectra, determination of extinction 
boundaries in, 510. 
distribution of energy in, 510. 
Spectrophotometer, new typo of, 
578. 

Spirits, 444. 

Starch, 401. 
acetone from, 441. 
action of enzymes on, 428. 
changes of, during boiling, 148. 
estimation of, in sized papers, 135. 
soluble, estimation of, 430. 
solublOo m,|^thod of preparing, 429. 
Steam, economy of, 10. 
low pressure, 10. 
niising installations, 25, 20. 

St(‘ol, basic, extended use of, 201. 
basic, refractories for open hearth 
])roceHHos, 220. 

case hardening processes, 222. 
electric, 2U7. 

electrolytic determination of carbon 
in, 580. 

estimation of •phosphorus as molyb- 
date in, 580. 

estimation of vanadium and chro- 
mium in, 580. 
hies, manufacture of, 222. 
ilaky and woody, 223. 
gasi‘S oeeluded in, 223. 
hardening and tempering, 225. I 

high-speed, constitution of, 222 
iiuluslry, 202, 203. 
manufacture of, 220, 221. 
meehanical pro|)erties of, 214. 
niekel-ch’roraiuni, 208. 
parts, salvi.^g worn, 222. 
jiroduction, statistics of, 207. 

, requisite pljysicail proixirties of, 208, 
209. 

systematic research work on, 216. j 

welding of, 222. - I 

Miro, hardening and tenniering of, ■ 

X-fupys for testing, 223. ! 

Stellite, 246. ' 


Stereoisomerism, influence of, on aipes- 
f.hetic action, 499. 

Stoneware, chemical, 190. 

Straw, decomposed, as fertiliser, 375. 

feeding value of, 375. 

Strontia as bleaching agent, 139, 140. 
Siicrast!, 406, 425. 

SucnJse, d'-terminationfipf, 390. 

nitration of pure, 

Sugar, acetone from, 441. 
lx!ct, British, .390. 
beet, manufaetiire of, 390. 
boiling, 382. 

clarification^of cane juice, 379. 

' curing and finishing, ^84. 

decolorising carbons in refining of, 
392. 

defective, for refining, 394. 
deterioration of raw, 385, 386. 
determination of ash of, 398. 
determination of reducing, 397. 
determination of sucrose, .390. 
evaporation of cane jiiiee. 381. 
extmction of cane juice, 378. 
fermentation of, in alkaline mc^lium, 
424. 

manufacture, chemical control of, • 
400. 

nitrate‘d, ,-.8 blasting explosive, 537. 
jilantation wliitc*, 387. 
production and c()nsum]>tion of, 3/7. 
production of fii marie acid in fer- 
mentation of, 428. 
jirodiicts, analysis of, 390. 
reduction of im]>oi’t duty on 
JiniieriaJ, ,378. 
relinmg industry, 392. 

. in tanning extrac-te, ,354. 

I Sulj)hi(le dyes, 1 10. 
j Siilphitc-eellnlost', 351. 

, Sulphonation of liydrojarbons, 88, 89. 
j Sulphur, allotropliy of molten, in viil- 
I eamsation ofi rubber, 327. 

I chloride as vulcanising agent, 329. ' 
compounds, extraction from gas of, 
52. 

fixation of, during vulcanisation, 3.30. 
method ot, determining, in coal, 
pyrites, rubber, etc., 579. 
supply of, 164. 

Sulphuric acid, electrical iirecipitation 
of, 1.58. 

from calcium sulphate, 158. 
manufacture of, 157. 
removal of arsc'iiic from, 158. 
solvent action of, on sheet lead, 239. 
use of Government plant for- 80 
Sulphurous acid, estimation of, 584. 
Sulphury! chloride, 159. 

Superphosphate as fertiliser, consumjT- 
tion 01 , 366. 

composition of manufactured, 371 
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T. 

• • 

Tan liquors, circulation of, by com- 
pressed air, 351. 

Tannage, new methods of,^52. 
principle of restrained, 352. 

Tanning, chroi^^ liquors for, 363,^62. 
extracts, manflfaoture of, 354. 
extracts, sugar content of, 354. 
iron, 350. 

materials, supply of, ^48. 
substances, synthetic, 350. 

•. theory of, 359, 363. 
vegetable, 351. • 

Tannins, analysis of, 355, 589. 
oxidation method for, 355. 
quantitative analysis of, 356. 
vegetable, chemistry of, 359. 

Tar, acid, oil distilled frogi, 81. 

distillation and dehydration of, 56. 
fog, electrical precipitation from 
gases of, 47. 

oils, estimation of phenol in, 581. 

• removal of, from gas, 47. 

vapour, deUTinmatiou of, in coal gas, 
579. 

;Tea, variAion of tannin and alkaloid 
content of, 457. * 

Tellurium, 164. 

Terra-cotta, cause of “ dun ting ” of, 190. 

rtr-fetrahydro-a-naphthylamine, 92, 93. 

Tetranitroamlinc as explosive, 530, 570. 

Totranitropentaerytlintol, 571. 

Totryl as explosive, 531, 663, 570. 

Textilti=. 114. 
bleaching, 138. 
dyeing, 187. 
finishing, 147. 
mercerising, 146. 
pnnting, 146, 147. 
waterproofing, 148, 306. 

Thallium, 168. * 

Ifhiophen, estimation of, m biuizene, 
582. • 

Thorium, 168. 

Thymol, sources of, 497. 

Thyroxin, properties of, 493. 

Tiles, effect of pressure on ,>190. 

Tin, flotation processes, 247. 
use of, in pyrometry, 247. 

Titanium chloride, 166. 

estimation of, in iron ores, 687. 

Toluene, estimation of, in petroleum, 69. 

Vxtraction of, from petroleum, 68. 
sulphonation of, 8v. 

Tolu6l, extraction of, from gas, 47. 
froiceBtmeo spirit, 66. 

Tomato-seed oil, American, 292. 

Ti^nitro toluol from petroleum, 530. 
manu^ture of, 627. 
nitratron prooesses, 528, 629. 
removal of acidity from, 629. 


Tr 3 rpta 8 o, purification of, 406. 

Tsutiaki oil, 292. 

Tung oil, 304. 

Tungsten compound alloy, 246. 
ore, 219^ 

Turpentine oil, properties of Japanese, 
314. • 

new sources of, 342, 498. 


U. 

• 

Ulco, 247. 

United States, potash industry in^l69. 
wood xiulpmg experiments in, 128. 
zinc imluatry in, 232. 

Uranium, 8c|iaration of, 587. 

Urea as fertiliser, 370. 

Urease, 404. 

V. 

Vaimiliuin, estimation of, in steel, 586. 
VaiKiur deiiBitica, estimation of, 575. 
N'^arnishes, aeroplane, 312. 
analytical and experimental obser- 
vations on, 312. 
celluloao, 312, 

oil, estimation of constituOntrf of , 312 
“ setting " of, 303. 
viscosity of, 313. 

Vegetable cuticle, 121. 
tanning, 351. 

Vegetables, vitamincs in, 461. 

Vinegar, 421. 

^effect of malt shortage on, 448. 
effect of war conditions on strength 
of, 421. 

trade numbers of, 42 1 . 

Vitamincs, fat solubfe A'or growth pro- 
moting, 458. 

introduction of, into margarine, 449. * 
investigation of, with regard to foods, 
449. 

m yeast and yeast extracts, 414. 
waUT soluble B, or antincuribic, 460. 
water soluble C, or antiscorbutic, 461. 
Vitrnin, 20. • 

Vulcanites as products of methyl - 
rubber, 345. 


Water, chlorine process cj sterilising, 
466. 

• gifting sand filtration process, 
499. 

examination and removal of sus- 
pended matter 471. ^ 

prevention of “ aocident ” to, 477, 
' ‘^ 78 . , 
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Water, purification of, 465. 

rate of solution of gases by, 485. 
Waxes, 281. 

Wheat, physiological value of proteins 
in, 450. 

Whisky, production of German, 444. 
White-lead' pigment, properties of, 307. 
Wines, analysis of, 445. 
detection of adulteration in, 419. 
detection of eider in, 408, 446. 
estimation of glycerol in, 445. 
estimation of higher alcohols in, 44^6. 
fixed organic acids in, 408. 

Italian, discrimination lictwceu 
natural and adulterated, 408. 

Wire cloth, use of, 18. 

Wire, hardening and tempering of 
metal, 224. 

Wireless signals, recording apparatus, 
514. 

Wood, 123. 

action of bacteria on, 129. 
carbonisation of, 44. 

Jarrah, rapid seasoning of, 198. 
lignin from, 12 1, 125. 
pulp, boiling, 130. 

pulp, exiKnments in France and 
Upited States, 128. 
pulp, sulphite process for, 130. 
pulp, supply of raw materials for, 
127. 

pulp, waste liquors, 130, 131, 418. 
Wool, effect of atmospheric moisture 
and heat on, 116. 

“ elasticum,” reaction of, 117. 
fabrics, effect of weather in destr<»y- 
ing, 116. 

grease, removal of, after scouring, 
284. . 

scouring proccs.s, 116. 
weakening of, in dyeing, 145. 


X. 

X-rays for identification of substances 
in mixtures, 578. 
for testing ttiotals, 223. 


X-rays materials, sensitoraetry of, 620. 
p!iotographB, contrast aad exppsure 
in, 520. 

Xylene, separation of, from petroleum, 
69. 


Y. 

Yams, cellulose, 119. 

pajx'r, as substitute for cotton, 119. 
Yeast, action of arsenic on, 414. 
autolysis pf, 405, 426. 
brewers’, 414, 440. 
co-enzymo of, 405. 

effect of antiseptics on enzymic 
activity of, 426. 
enzymes, 426. 
gmwth of, 438. 
mfiucnce of air on, 435. 
influence on alcohol of, 439. 
maltasc, 404. 

measuring rate of growth of, 414. 
nuclein content of, 431. 
stimulation of maltasc and zymase 
activity in, 413. 
vitaniines in, 414. 


Z. 

Zinc blende, desulphurising, 231. 
corrosion of, 235. 
distillation of, 231, 234, 235. 
dust in manufacture of explosives, 
5.50. 

electrolytio and electrothermal ex- 
traction of, 232, 257, 271. 
electrolytic deposition of, 233, 264. 
extraction of, by means of vertical 
retorts, 232. 
industry, 186, 2.30, 232. 

-lead, 236. 

oxide as pigment, 306. 

Zirconia, 168. 

Zirconium ores, analysis of, 687. 
Zymase, 4iil3. 
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A-BBREVIATIONS USED IN FOOTNOTES. 

■filE following la a list jcnirnala, &c., to wliirli roferonco is made in this 
volunu', with the abbreviations used. Where the title has not been abbreviated 
it is given in the first column only. 


Abs. Bactcriol. . Abstracts of BaeU^nology. 

Aerial Ago Weekly. 

Agric. Bull. F.^l.y. . ■ Agrieiiltural Bulletin of the Federated Malay States. 

Agric. J. India Agricultural Journal of India. 

Agric. Rea. Inst. l*u.sa 

Indigo Pub. . Agricultural Research Institute, Piiwi, Indigo Publica- 

tion.s. 


* Alkali Inspector’s Rep. . 

Allg. Braiu.u. Uopfenzeit. 
•Allg. Z. Bjerbrau. u. 
Malzfabr. 

Amor. J. Dis. (Children . 
Amcr. J. Pharm. . 

Amer. J. Physiol. . 

Amer. J. Sci. 

Aracr. Silk J. 

Anal Fis. Quini. . 

Anal. Noc. Quim. Argen- 
tina 

Analyst. 

Annalen 
Ann. Bot. 

Ann. Chim. . ,i. 

Ann. Chini. Anajyt. . . 
Ann. Falsif. . 

Ann. Inst. Pasteur 
Ann. Mine^e Belgique. 
Ann. Mus6o Colon. Mar- 
seille 

Annali Chim. Apj)!. 

Ann. Rep. . 

Ann. Rep. Rothamsted 
Expt. Sta. 

Apoth.-Zeit. . 

Arb. Reichsgesundheits- 
• amte 

Arch. Exp. Path. Pharm. 

Arch. Hyg. . 

Arch. Pharm. 

Archief Suikerind. Ned. 
^ndie 

Ark. Kr^., Min., o. Geol. 
Arms and Explosives, 


Reports of the (Jhief Ins|jeetor under tho Alkali Works 
Act. 

Allgemeine Brau- und llopfenzeitung. 

Allgemeine Zeit.schrift fur Bierbmuerei und Malz- 
fabnkation. 

American Journal of the Diseases of ChihL'en. 
American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Science. 

American Sdk Journal. 

Anales <le la Socieilad Espafiola Fisica y Quimica. 

Anales de la Soelodad Quimiea Argentina. 

Justus Liebig’s Anmvlen <lcr Chemie. 

Annals of Botany. 

Annales de Chimie. ” 

Annales de Chimie Analytique. 

Annales de.s FaLsifieations. 

Annales de I’lnstitiit Pasteur. 

Annales des Mines de Belgique. 

Annales du Mus^e Colonialo de Marseille. 

.Annali di Chnnica Applicata. 

^Annual Reports of the Progress of AppLed Chemistry. 

Annual Reports of Rothamsted Ex|xsriment Station. 
Apotheker-Zeitung. , * 

Arbeiten aus dem Reiehs-OesundheitsaTfite. j 
A rchiv fur exi>erimentelle Pathologic und Phanna- 
kologie. 

Archiv fur Hygiene. 

Archiv der Phariia^ie. 

Archief voor de Shikerindustrie in Ncderlandsch* 
Indie. 

Arkiv for Kcmi, Mincralogi, och Geologi. 
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abbreviations used in footnotes. 


Atti R. Accad. Lincei Atti della Realo Accademia del Lincei. 

Aub. Chem. Eng. and ^ 

Min. Rev. . Australian Chemical Engineering and Mining Review. 

Baumaterialenkundo. 

Bergbau und Hiitte. 

Ber. .... berichte der dcutschen chemischon Geaellschaft 
Bor. deutsr Pharm. Ges. Bcrichto der dcu^tschen pharmazeutischeii Gesell- 
' , schaft. 

Bied. Zcntr. . . Biedormann*H Zentralblatt fur Agnkulturcheniio und 

rationcller Tjandwirtachafts-Bctricb. 

Biochem. J. . Biochemioal Journal. 

Biochom. Zcita. . Biochoiniachc Zoitachnft. 

Blast Furnace and Steel Plant. 

Bd. of Trade J. . . Board of Trade Journal. 

Boll? Chim. Farm. . Bolletino Chin'nco Farmaeeutico. 

Brasserie et Maltene. 

Brau- u. Malziiid. . Brau- und Malzindustric. 

Brennereizeit. Breiinercizeitung. 

Brewers’ J. . Brewers’ Journal. 

Brewing Trade Review. 

Brit. J. Phot. . . British Journal of Pliotography. 

Bull. Agric. Intell. . Bulletin of Agricultural Intelligence and Plant Diseases. 

Bull. Amor. Inst. Min. 

Eng. . . . Bulletin of the American Institute of Mining Engineers.. 

Bull. Assoc. Ind. Itinera Biilletino dell’ Associaziono dell’ Tndustria Laniera . 
Ital. Italiana. 

Bull. Assoc, (’him. Suer. . Bulletin de rAasoeiation Cliimiquc de Sucre et do 
Distillerie. 

Bull. del’G.'SiceColoniale. Bulletin de I’Offiee Colonialc. 

Bull. Imp. Insl. . . Bulletin of the Imperial Institute. 

Bull. Soc. Agric. France . Bulletin do la Soci6t6 Agricole de France. 

Bull. Soc. Chim. . Bulletin do la Soci6t6 Chimique do France. 

Bull. Soo. Chim. Belg. . Bulletin de la Soci6t6 Chimique do Belgique. 

Bull. Soc. Fran9. Phot. . Bulletin de la Soci^to Fran9ai8e do Photogmphie. 

Bull. Soc. d’Encour. Bulletin de la Soeiet6 d’ Encouragement pour I’lndus- 

trio Nalvonalc. 

Bull. Soc. Ind. Mill. . Bulletin de la Societ6 do rindiistrio Minicre. 

Bull. Soc. Ind. Mulhousc Bulletin do la Societe Industriclle de Mulhouse. 

Canad. Chem. J. . . Canadian (liemical Journal. 

On. Machinery . Onadian Machinery 

(’an. Mm. Inst. Bull. Canadian Mining Institute Bulletin.^ 

Can. Min. J. . . Canadian Mimng Journal. 

Caoutchouc et Guttapercha. 

Ontr. Bakt. . . . Ccntralblatt fiir Bakteriologie. 

Chem. Age . Chemical Age. 

Chemical Engineer. 

Chem. and Met. Eng. Chemical and Metallurgical Engineering. 

Chom. News r . Chemical New’s. 

Chem. Soo. Trans. . Transactions of the Chemical Society. 

Chem. Trade J. (Chemical Trade Journal. 

Chem. UriAohau Chemische Umschau ueber die Fett- und Harz- 

Industrie. 

Chem. Wee&blad Chemisch Weokblad. 

Chem.-Zeit. . Chemiker-Zeitung. 

Chem. Zent^. Chemisches Zentralblatt. 

Chim. et Ind. Chimie et Industrie. 

Giro. Paint Manufrs. Circularly, of the Paint Manufacturers Assccif.tion of 

Assoc. U.S. the (Jnited States. 

, (Doal Age. 

Ck)Uegium. 

Comptes rend. . Comptee rendus hebdomadaire des Stances de I’Aca- 

demie des Sciences. 



abbreviations used in rOOTNOTES. 


Comptes rend. Trav. T-ab, 

* ^rlabeig 
Colliery Guardian. 

Comm. Central Rubber 
Stat. Buitenzorg 
Comm. Netherland Govt.* 

Inst. for advising 
Rubber Trade 
Contract Record and Engineering Review. 


CompUs rendus des Travaux do Laboratoin^ do Carla- 
ber^ 

Communications of the (’entral Rubber Station, 
Buitenzorg. Java. 

(Communications of t^e 
Institute for Advising 
Rubber Industry. 


Netherland Goveniment 
the Rubber Tmde and 


Depeehe Coloniale. 
Deutsche Essigindustrie. 
l)i‘utache Mediynisehe W 


IV^iwche Col. 

Deuta.,Easigind. . 

Deuts. Sl(;d. VVoch. 

*Do Veldbode. 

Dyer. 

Edinburgh Review. 

Elect. Rev. . 

Electrician. 

Elektrotcchn. Zeits. 

Engineering. 

Eng. and Min. J. . 

Eng. Rev. 

E.\ plosives. 

Faraday Soe. 

Farbcn-Zeit. 

Farber-Zeit. . 

Fermentforseh. 

Fernim.'^ 

Finska Kemistsainl'&ndets Meddelingen. 
Gas Age. 

Gas J. ... 

Gas World. 

Gaz. Chim. Ital. 

I .erber. 

(e-.s Abhandl. Keiint. 

Kohle 


dohenst liift. 


Electrical Review. 

Elcktrotechniflche Zeitsohrift. 

Engineering and Mining tlounial. 
Plngineering Review. 

Faraday Society. 

Farben-Zeitiing. 

Farber-Zcitung. 

Fennell tforschung. 


Gas Journal. 

Gazzetta Chi mica Italiana. 


Helvetica Chiniica Acta. • 

Indian Engineering. 

Indian Journal of .Me<li<-il Resc-arcli, 
fiidiarubb'T .Journal. , , 

Institution of Mining and Metallurgy. 
Institution of Petroleum Technologists. 
International Mibtary Digest. 
International Sugar Journal. 


Ge.saniinelte Abliandlungim zur Kenntniss dor Kohle. 

Gluckauf. 

Helv. (’Mill. Acta . 

Ind. Engineering . 

Ind. J. Med. Res. . 

Indiarubber J 
Indian! bber M^rkl. 

Inst. Min. and Met.' 

Inst. Pet. Tecli. 

Int. Military Digest 
Intern. Sugar J. 

Iron Age. 

Iron and Coal Trades Rev. Iron and Cloal Trades Review. 

Iron and Steel InsJ. 

Iron and Steel Institute, (Jarnegie Scholarship Memoirs. 
Japanese Medical Literature. 

Journal of the Society of Chemical Industry. 

.Journal of Agricultural Research. ^ 

Journal of Agncultural Science. • 

tfoumal of tho American Ceramic Society. * 

Journal of the American Chemical Society. 

Journal of tho American Leather Chemists Association. 
Journal of ^hd , American Society of Mechanical 
Engineers. 

Journal of Biological Chemistry.* 

Journal of the ^oard of Agriculture.* J 

.Journal of Chemical Industry, Tokyo 

• 1 


Carnegie Schol. Mem, 
Jap. Med. Literature 

J 

J. Agric. Re.s. 

J. Agric. Sci. 

*J. Amer, Oram. Sot-. 

J. Amer. (’hem. Soc. 

J* Amer. Leather (’hem. 
AbgAc. 

•J. Amer. Soc. Mech. Eng. 

J. Biol. Chem. 

J. Bfft. Agric. 

J. Chem. Ind Tokyo 
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J. Chem. Mot. and Min. Journal of the Chemical, Motallurgical, and Mining 
Soc. S. Afr. Society of South Africa. 

J. Four Elect. Journal du Four Eleotrique. 

J. Franklin Inst. . Journal of the Franklin Institute. 

J. Gaal^clcucht. .lournal fiir ( Jasbcleuchtung. ^ 

J. Oen. Physiol. Joilmal of (jcncral Physiology. 

J. Ind. Eng. Ohein. Journal of Industrial and Engineering Chemistry. 

J. Inst. Brewing . Journal of the Institute of Brewing. 

J. Inst. E. E. .lournal of the Institution of Electrical Engineers. 

J. Inst. Mcch. Eng. .journal of (he Institution of Mechanical Engineers. 

J. Iron and Steel Inst .loumal of (he Iron and Steel Institute. 

J. Ijandw. . . Journal fiir lAndwirtsehaft. 

J. Path, and Pact. .lournal af Pathology and BacUuiology 

J. Pharm. Chini. . .Toumal do Phannacie et do Cainue. 

J. Pharni. Exp. Ther. .journal of Pharmacology and Experimental Thera- 

peutics. 

J. Pharm. Soe. .Taiian .Journal of the Pharmaceutical Society of Japan. 

J. Phys. Chem. . .Journal of JMiysical Chemistry. 

J. prakt. Chem . .Journal fur praktischo Chemie. 

J. Proe. IloyalSoc. N.S. .lournal and Proceedings of the Iloyal Society of Now 
Wales South VV'ales. 

J. Roy. Army Med. (!orp.s Journal of tlwi Royal Army Medical Corps. 

•J. Roy. Soc. Arts . . .Journal of tlie Royal Society of Arts. 

.J. Soe. Dyers and Col. , .Journal of tin* Society of Dyers and (^ilourists. 

J. Soc. Glass Tech. . .journal of (h<‘ Society of Glass Technologists. 

J. Soc. leather Tmdes 

Chem. . . . .Journal of the Society of Ijcathcr Trades Cheuiists. 

J. Text. Inst. .Journal of the Textile Institute. 

J. Wash. ‘Acirrl. Sei Journil of th<' Washington Academy of Sciences. 

Ker. Rundschau Keramisehi^ Rundschau. 

Koll.-Chcm. Beih. . Kolloid-Chemiseho Beiheftc. 

Kolloid Zeits. . Kolloid Zi'itsehrift. 

Kunststoffe. 

Ta. Bulletin . Louisiana Bulletin. 

La. Planter . Louisiana Planter. 

lAncot. r 

Landw. Versuchs-StiVt. . Die landwirt.sehaftlichen Versiiehs-Stationen.'' 

Ix) Papier. 

Ijedcrtechn. Ruuds. . Lederteelmischc Rundschau. 

Med. Klinik . . Mcdi/.inisehc Klinik. 

Mem. Coll. Eng. (or Sci.) Memoirs of the College of Engineering (or Science), 
Kyoto Imp. Univ, Kyoto Imperial University. 

Metal Ind. . Metal Industry. 

Mctall u. Erz Metall und Erz. 

Met. and Chem. Eng. Metallurgical and Chemical Engineering. 

Metan. 

Midland Dnigg. and '* 

Pharm. Rev. . . Midland Druggist and Pharmi.ceutical Review. 

Min. Mag. . . . Mining Magazine. 

Min. and Sci. Press Mining and Scientific Press. 

Mitt. K. Mrtt'vrialpruf. . Mittcilungcn aus dem Koniglichen Materialprufungs- 
amt zu gross-Lichterfelde West. 

Mitt. Lctbensrri^’Hyg. Mitteilungen aus dem Gebiete der Lebensmitteluntor-^ ^ 
suchungen und der Hygiene. 

Monatschr. Te;'tilind. . Monatschrift fur Textil-Industrie. 

Monatsh. Chem'. . Monatshefte fiir Chemie und verwandte Teile andorer 

Wissensebaften.^ 

Monit. Scient. Monitoui Scientifique. 

Nature. 

N.Z. J. Sci. and Tech. . New Zealand Journal of Science and Tcchnolr^y. 
Gel- 11. Fettind. . . Gel- und Fe<>tmdustrie. 
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. 


Oesterr. Chem. Zeit. • 
t)il and .Colour Chem. 

ASSOC. 

Oil and Gas. 

Optician. 

f%bper. * 

* Papierfab. . 

Perf. Essent. Oil Reo. 

^ Petroleum . 

Petro^um (Chicago). 
Pharm. J. . 

Pharm. Vyeckblad * 

• Pharm. Zeit. 

Pharm. Zentralh. . • 

Phil. Mag. . 

Phil. Trana. . • . 

Philippine J. Sci. . 

Phot. J. . . . 

Phot. J. Amer. *. 

Phot. Korr. . 

Phyaiol. Aba. 

Proc. Amor. Hoc. IVsting 
Matenala 

Proc. Clcvclaiul Inst. Kng. 
Pnjc. K. Akacl. 

J Wctcftsch. 

Proc. Roy. Irish Aftid. 
Proo. Roy. Hot;. 

Proc. Hoc. Exp. Biol. 
* and Med. 

Pulp and Paper Mag. 
Raw Material. 

Hec. Trav. Chim. Pays- 
Bas .... 


Oesteixeichischo Chemiker-Zeitung. 
Oil an*d Colour Chemists’ .Association. 


Papierfabrikant. 

Perfutoery and Essential Oil Record. 

Petroleum (German). * 

Pharmaceutical Journal. 

Pharmaceutisch WeckbHd. 

Pharinazoutiscne Zeitiing. 

Pliarmazeutisehe Zentnilhalle. 

Philosophieal Magazine and .loumal of Science. • 
Philosophical Transactions of tlu' Royal Society t>f 
London. 

PhilipjMne Journal of Science. 

Photographic Journal. * 

Photographic Journal of America. 

Photograph ische KorreH[)ondcnz. 

Physiological Abstracts. 

Proceedings of the American Society for Testing 
Materials. 

Proceedings of tho Cleveland Institute of Engineers. 
Koninklijke Akadeinie van We(i‘nHchc|>pcn te AmsU'r- 
darn. Proceedings ( Ensdisli Edition). 

Proceedings of the Royal Irish Academy. 

Proceedings of the Royal Soendy. ^ 

Proceedings of the Society of I^xpinnmntal Biology 
and Meilicinc. 

Pulp and Pajier Magazine of Panada. 


Reciieil des Travaux Chimiques ele Pays-Ras. 


Hep. Pub. Health Lab. 

(Jairo • . . . 

Rev. Gen. d’ Elect. 

Rev. Met. 

Rev. Prod. (-him. . 

Rev. Viticult. • 

Re vista Viticult. : 


Reports of the Public Health Tj^bonitory, Gairo. 
Revue Gen^Tale <P Elect ricitA 
Revue do .Mctallurgie. 

Revue ile l*rodints ('himiques. » 

Revue do V^iticulture. 

Rcvista Vitieoltura. 


Rubber Age and Tire New 
Russ. Pb^t. Ber. . 
Schweiz. Chem. Zeit. 

Hci. Amor. Suppl. . 

Sci. Proc. Royal Dublin 
Hoc. . ’ 4 - 

Sci. Rep. T6hoku Imp. 
Univ. 

Seifenfabr. . 

Sitzungsbor. K. Preuss. 
Akad. Wise. 

** Soil Sci. 

^rochsaal. * 

Stohl u. Eisen 
StaB.^pcr. Agrar. Ital. . 
•Sugar. 

• Tageszeit. f. Brauerei 
Technik u. Ind. 

Tekf^sk Tidskr. 

Text. Manulr. 


Russi.sche Photographi.sohc Bcrieht-e. 

Schweizerische < Miemiker-Zeitung. 

Scientific American Supplement. 
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